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Description 

TeCh The a present application relates to cationic compounds having clay-soil removal/anti-redeposition 

5 properties when used in detergent compositions. 

A particularly important property of a detergent composition is its ability to remove particulate type 
soils from a variety of fabrics during laundering. Perhaps the most important particulate soils are the clay- 
type soils. Clay soil particles generally comprise negatively charged layers of aluminosilicates and 
positively charged cations (e.g. calcium) which are positioned between and hold together the negatively 

to charged layers. 

A variety of models can be proposed for compounds which would have clay soil removal properties. 
One model requires that the compound have two distinct characteristics. The first is the ability of the 
compound to adsorb onto the negatively charged layers of the clay particle. The second is the ability of the 
compound, once adsorbed, to push apart (swell) the negatively charged layers so that the clay particle 
is loses its cohesive force and can be removed in the wash water. 

One class of clay-soil removal compounds which appears to work according to this model are the 
poiyethoxy zwitterionic surfactants disclosed in U.S. Patent 4,301,044 to Wentler et al., issued November 
17, 1981. Representative of such compounds are those having the formula: 

20 CH 3 0 

R 1 - N + -(CHgJ^-O-fCH^O^SOj" 
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wherein R 1 is a C,<— C*, alkyl group; x is 1 or an integer of from 3 to 5; and y is from 6 to 12. See also U.S. 
Patent 3 929,678 toLaughlin et al.. issued December 30. 1975 (detergent composition containing 
poiyethoxy zwitterionic surfactant plus other detergent surfactants); U.S. Patent 3.925,262 to Uughhn * 
al issued December 9. 1975 (detergent composition containing poiyethoxy zwittenonic surfactants with 
detergent builders); U.S. Patent 4.157,277 to Gosselink et el., issued June 26 1979 (C 4 polyoxyalkylene 
zwitterionic surfactants useful in detergent compositions); U.S. Patent 4,165,334 to Gosselink et al.. issued 
August 21, 1979 (sulfonium-type poiyethoxy zwitterionic surfactants). 

These poiyethoxy zwitterionic surfactants are generally compatible with other detergent surfactants 
such as the nonionic, zwitterionic and ampholytic types. However, as indicated in the Wentler et al. patent, 
most anionic surfactants interfere with the perticulate soil removal performance of these compounds; 
anionic soils such as fatty acids likewise interfere. Because anionic detergent surfactants form the most 
important class of such materials for use in detergent compositions, the lack of compatibility between 
these poiyethoxy zwitterionic surfactants and anionic surfactants poses a significant handicap where 

□articulate (clay) soil removal is desired. .... ul . . » 

In addition to clay soil removal, one of the other properties mentioned in the Laughlin et al. patents 
with regard to these poiyethoxy zwitterionic surfactants is the ability to keep the removed soil in 
suspension during the laundering cycle. Soil which is removed from the fabric and suspended in the wash 
water can redeposit onto the surface of the fabric. This redeposited soil causes a dulling or graying effect 
which is especially noticeable on white febrics. Because soil is normally hydrophobic, this graying effect is 
a particularly important problem for those fabrics made in total or in part from hydrophobic fibers, e.g. 

pdye^minimize ^ prob|em antj^deposition or whiteness maintenance agents can be included in the 
detergent composition. Besides the previously mentioned poiyethoxy zwitterionic surfactants, there ere a 
varied of other compounds which can be used as anti-redeposition agents. One class of agents are the 
wafer-soluble copolymers of acrylic or methacrylic acid with acrylic or methacrylic acid-ethylene oxide 
condensates disclosed in U.S. Patent 3,719,647 to Hardy et al., issued March 6, 1973. Another dan of enu- 
redeposition agents are the cellulose and carboxymethylcellulose denvatives disclosed in U.S. Patent 
3 597 416 to Diehl, issued August 3, 1971 (ionic combination of dodecyltrimethyl phosphonium chloride 
a'nd sodium carboxymethyl cellulose), and U.S. Patent 3,523,088 to Dean et al., issued August 4, 1970 (anti- 
redeposition agent consisting of alkali metal carboxymethylcellulose and hydroxypropylcellulose). A 
mixture of compounds has also been used to provide not only anti-redeposition, but also clay soil removal 
oroperties. See U.S. Patent 4,228,044 to Cambre, issued October 14, 1980, which discloses detergent 
compositions having anti-redeposition and clay soil removal properties which can compnse a nonionic 
alkyl poiyethoxy surfactant, a poiyethoxy alkyl quaternary cationic surfactant and a fatty amide surfactant 

These anti-redeposition agents do have a number of significant handicaps. While effective to keep soil 
suspended, these compounds may lack additional clay soil removal properties. Moreover, as disclosed in 
the Diehl end Dean et al. patents, mixtures of compounds can be required to achieve the anti-redeposition 
benefit To the extent that there are combined anti-redeposition/clay soil removal benefits as disclosed in 
the Cambre patent, mixtures of compounds are also required. _ 

it is therefore an object of the present invention to provide compounds useful in detergent 
compositions which provide particulate soil, in particular clay soil, removal benefits. 
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It is a further object of the present invention to provide compounds useful in detergent compositions 
«,hi C h oroS I dav soil removal benefits and are anionic detergent surfactant compatible. 
^tr^anSheV SSci Tof the present invention to provide compounds useful in detergent 

compositions ^nt,^ to provide , compou nds > usefu. in detergent 

compositions which combine both clay soil removal and anh-redepos, jon Propert.es. 
These and further objects of the present invention are here.nafter disclosed. 

SSSS» ■ tSb^XXe detergent, textile, and polymer industries, as anti-static and softening 
agents. These ethoxylated quatemized PEIs have the formula: 

" H^llJ—CHg-CHg-JnHnX" 

(E0) x 

wherein R, is a compatible quaternary nitrogen substituent; n is at least 2; x is , from 3 Xo 40;«.d X" is a 
" compatible anion. Preferred compounds are those where R, is a C-C^ alkyl group or the group. 

R'C00(E0) y -CH 2 CH0HCHj— 

fEStl a nSff^ 1 JS^*^ ethoxylated quatemired po.yamines having C„to 

for™ ^polymeJ uSte t4at fflms, sheets, and filamentary materia.s so as tc a durable. 
30 MroJhE anti-static, anti-soiling, soil releasing finish. These monomers have the formula. 

o R' 

H 2 C * C(R o )-C-Z-A-(0-A) n -f|*-A'-R-0- 

X wherein n is 0 to 10; Ro. is hydrogen . 

16 ^EPSSS Alt* 5. Sue%u^20, f£ discloses co-poTymers useful as binders in 
the producTn ^w&TXL co-po.ymers consist essential* of from about 5 to about 90% of a 
40 monomer having the formula: 

R l 0 h 

H 2 C * C - CA-Rg-f -(CH 2 )n r X- 



45 R 4 



50 formula: 

r' o r; 

H 2 C = C - C-0-(CH 2 -CH-{CH 2 )n 2 -0-)n 3 H 

55 wherein R' is hydrogen or methyl; R" is hydrogen, methyl or hydroxy; n 2 is 0 when R» is hydrogen or 

^Xe^^^ t 1*67, discioses oxya.ky.ated acylated, 

alleviated SnSdanJ Tolefinated derivatives of polyalkyleneimines in P^cular polyethyleneirnmes 

£rS ATandaffi 8 eSoxv groups per reactive site, respectively. See also Examples 27-O s and 27-0 6 
65 SS **£ StS^ < M - W - «• ^«ch have about 4 and about 8 ethoxy umts 
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per reactive site, respectively. Amongst the numerous disclosed uses of these polyalkyleneimine 
derivatives is a teaching that they are useful as detergents, softening agents, and anti-static agents. 
Preferred uses disclosed by this patent are as chelating agents, lubricating oil additives, emulsifying 
agents, and cutting oils. 

as. Patent 2,732,371 to Dickson, issued May 14, 1957, teaches a process for breaking petroleum 
emulsions with oxyalkyiated tetraethylene pentaamines (TEPA). Ethoxylated TEPAs specifically disclosed 
include those having about 5 (Example 3aa), about 7 (Example 4aa), about 8.5 (Example 5a) and about 15.5 
(Example Be) ethoxy units per reactive site. Similarly, U.S. patent 2,792,370 to Dickson issued May 14, 1957, 
teaches a process for breaking petroleum emulsions with oxyalkyiated triethylene tetramines (TETAs) 
including those having about 5.5 (Example 3aa), about 7.5 (Example 4aa), about 9 (Example 5a) and about 
16.5 (Example Be) ethoxy units per reactive site. See also U.S. patent 2,792,372 to Dickson, issued May 14, 
1957, (oxyalkyiated higher PEAs used to break petroleum emulsions); U.S. patent 2,792,369 to Dickson, 
issued May 14, 1957 (oxyalkyiated diethylene triamines used to break petroleum emulsions). 

t/.S. Patent 4,171278 to Andree et at., issued October 16, 1979, discloses cold water detergent 
compositions containing a detergent surfactant (e.g. anionic) and a hydroxyalkyl amine in a weight ratio of 
100:1 to 1:1. The amine can have the formula: 



R— CH 



? 

0(CH 2 -CH0) m H 



■CH-R. 



A— N 




I 4 

(CH 2 CH0) H 



(CH 2 CH0) o H 
R, 



30 



wherein R t is C,— C 16 aikyl; R 2 is H or 0,-0,8 alkyl; R, + R 2 have 6— 20 carbon atoms; Fl« is H or methyl; m, 
n, and o, are each 0 to 3 and A is bridging group such as 



35 



40 




R- 
|3 

CH): 



N 



(CH 2 CH0) p H 



wherein R 3 is H or methyl; x is 2 to 6; y is 1 to 3; and p is 0 to 3; the sum of m to p being 1 to 5.5, and 
• preferably 1 to 2. See also German Patent Document 2,165,900 to Henkel, published July 5, 1973, which 

45 discloses a washing agent for graying prevention formed by the reaction product of a PEI with an 
alkylglycidylether and ethylene oxide (2-hydroxyethyl moiety at each reactive site). 

There are several patents which disclose detergent compositions, shampoo compositions and the like 
containing slightly ethoxylated PEIs (ethylene oxide:PEI weight ratio of 4:1 or less) to enhance the 
deposition and retention of particulate substances such as antimicrobials. See, for example, U.S. Patent 

so 3,489,686 to Parran, issued January 1 3, 1 970; U.S. Patent 3,580,853 to Parran, issued May 25, 1 971 : Bntish 
Patent Specification 1,11 1,708 to Proctor & Gamble published May 1, 1968, U.S. Patent 3,549,546 to Moore, 
issued December 22, 1970; and U.S. Patent 3,549,542 to Holderby, issued December 22, 1970. 

Disclosure of the Invention . 
55 The present invention relates to detergent compositions which comprise from 0.05 to 95% by weight ot 
water-soluble cationic compounds having clay soil removal/anti-redeposition properties. These 
compounds are selected from the group consisting of: 

(1) ethoxylated cationic monoamines having the formula: 
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(2) ethoxylated cationic diamines having the formula: 
'- c ' »+ . „ o2_ii_Di.M-R £ 



(R 3 ) d tR)3 d, 

X X XXX 

10 wherein M 1 is an N+ or N group; each M 2 is an N* or N group, and at least one M 2 is an N* group; 
(3) ethoxylated cationic polyamines having the formula: 

R 4 - [(A 1 ), - (« 5 ) t - H " W] p 

R 



55 
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(4) ethoxylated cationic polymers which comprise a polymer backbone at least 2 M groups landal : least 
«n» Xflrouo wherein M is a cationic group attached to or integral with the backbone and contains an N 
ZSiS^^X^ groups M and X or connects group X to the polymer backbone. 



and 

(5) mixtures thereof; 
wherein A 1 is 



0 0 0 0 0 0 9 000 
U h 11 11 11 » « n 11 tt 

•NC-, -NC0-, -NCN-, -CN-, -GCN-, -CO-, -0C0-, -0C-, -CNC- or -0-, 
RRRRRR R 

o ic u nr rv_c alkvl or hvdroxyalkyl, R 1 is Ca-Cia alkylene, hydroxyalkylene, alkenylene, arylenej or 

_r/R«ni <CH CH.O) 1 • wherein R 6 is Cr-C« alkylene or hydroxyalkylene and m and n are numbers sucn 

— I(R 0) m (CH 2 C m 2 OW— . ' , "f re n "J^ni i ea It 50% bv weight of said polyoxyalkylene moiety; d is 1 
that th ° r^^s O ^ monoamines, is at least 6 for said 

^ifdiL^Ind £ 2Ei* for iaid° M^nta and cationic polymers; p is from 3 to 8; q is 1 

" 0 in addhion°'to P S id cSo*£^ detergent compositions further comprise from 1 to 75% by 

""■ft Sonic* ££5* of 'SrWesent invention provide Cay soil remove, benefits white being 

Cha ^nti d redeTsl7be y n^^^ cationic compounds are also believed to be due to the 

posiSe". jSESSSS^tt caus'e itto be adsorbed £^^^3^ 

P rev£d I froTrede^osWng on fabrics, in particular hydrophobic fabrics such as polyester, dunng the 
laundering cycle. 
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Cationic Amines 

The water-soluble cationic compounds of the present invention useful in detergent compositions 
include ethoxylated cationic monoamines, ethoxylated cationic diamines and ethoxylated cationic 
polyamines as previously defined. 
5 In the preceding formulas for the cationic amines, R 1 can be branched (e.g. 

-CH 2 -CH-, ; cyclic (e.g. -V \_ ), * 
CH- [0 s ] \ / 



io CH 3 



rs 



40 



or most preferably linear (e.g. — CHaCH*— , — CH^- Olg— CH*— , 



) 



alkylene, hydroxyalkylene, alkenylene, alkarylene or oxyalkylene. R 1 is preferably C*— C $ alkylene for the 
ethoxylated cationic diamines. Each R 2 is preferably methyl or the moiety — L— X; each R 3 is preferably 
20 Or- C 4 alkyl or hydroxyalkyl/ and most preferably methyl. 

The positive charge of the N* groups is offset by the appropriate number of counter anions. Suitable 
counter anions include CP , Br, S0 3 " 2 , S0 4 ~ 2 , P0 4 "" 2 or MeOS0 3 ~. Particularly preferred counter anions are 
CP and Br". 

X can be a nonionic group selected from hydrogen (H), C,— C 4 alkyl or hydroxyalkyl ester or ether 
25 groups, or mixtures thereof. Preferred esters or ethers are the acetate ester and methyl ether, respectively. 
The particularly preferred nonionic groups are H and the methyl ether. 

In the preceding formulas, hydrophilic chain L usually consists entirely of the polyoxyalkylene moiety 
— [(R^JCHzOV- O n l— 1. The moieties — (R 6 0) ra — and — (CH 2 CH 2 0) n — of the polyoxyalkylene moiety can 
be mixed together or preferably form blocks of — (R 6 0) m — and — (CH 2 CH 2 0) n — moieties. R B is preferably 
30 CgH 6 (propylene); m is preferably from 0 to 5 and is most preferably 0, i.e. the polyoxyalkylene moiety 
consists entirely of the moiety — (CH 2 CH 2 0) — . The moiety — (CH 2 CH 2 0) n — preferably comprises at least 
85% by weight of the polyoxyalkylene moiety and most preferably 100% by weight (m is 0). 

In the preceding formulas, M 1 and each M 2 are preferably an N + group for the cationic diamines and 
polyamines. 

35 Preferred ethoxylated cationic monoamines and diamines have the formula: 

X-(0CH £ CH 2 ) n -N^CH r CH 2 -(CH 2 ) U + .(CH 2 CH 2 0) n -X 



(CH 2 CH 2 0) n -X (CH 2 CH 2 0) n -X 



wherein X and n are defined as before, a is from 0 to 4 (e.g. ethylene, propylene, hexamethylene) b is 1 or 0. 
/s For preferred cationic monoamines (b = 0), n is preferably at least 12, with a typical range of from 15 to 35. 
For preferred cationic diamines (b = 1), n is at least 12 with a typical range of from 12 to 42. 

In the preceding formula for the ethoxylated cationic polyamines, R 4 (linear, branched, or cyclic) is 
preferably a substituted Qj — Ce alkyl, hydroxyalkyl or aryl group; A 1 is preferably 

so 0 

— CN— ; 
H 

55 n is preferably at least 12, with a typical range of from 12 to 42; p is preferably from 3 to 6. When R 4 is a 
substituted aryl or alkaryl group, q is preferably 1 and R* is preferably C 2 — Gj alkylene. When R 4 is a 
substituted alkyl, hydroxyalkyl, or alkenyl group, and when q is 0, R 5 is preferably a (V-C3 oxyalkylene 
moiety; when q is 1, R 5 is preferably C^—Cz alkylene. 

60 
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These ethoxylated cationic polyamines can be derived from polyamino amides such as: 



to 



IB 



0 

-CN-(C 3 H 6 )-NH 2 
0 

H0^N-(C3H 6 )-NH 2 
H 

0 

^CH-tCjHgJ-NHg 
H 

These ethoxylated cationic polyamines can 
such as: 



or 



(^-?N(C 3 H 6 )- 



NH. 



-»3 



20 



CH. 



also be derived from polyaminopropyleneoxide derivatives 



(0C 3 H 6 ) c -NH 2 
•(0C 3 H 6 ) c -NH 2 
(0C 3 H 6 ) c ,NH 2 



25 



wherein each c is a number from 2 to 20. 

Methods for Making Cationic Amines 

A. Method 1 



30 



Cationic amines of the present invention can be prepared according to the following scheme: 



35 



6 a 



Na 
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BrCgBr 



+ 2 [o(]^H^^CH 2 CH 2 0)-h] 



(CH 2 CH 2 0)-H 
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r .0 

\ / 
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, 0 /(CH 2 CH 2 0)- n H 



The synthesis of one such cationic amine is described as follows: 
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P N-2-hy?SSXlmorpholine (0.8 moles) is placed in e flask equipped with machanteal I at.™ 
condenser argon inlet, ethylene oxide sparger, and internal thermometer. After purging with argon, NaH 
5 W 2 molesj is added to the flask. The reaction mixture is stirred until the NaH has reacted. Etoylene oxide* 
Xen^ded wSh vigorous stirring while maintaining the temperature at 80°-1 20X. The reacuon is stopped 
when the ethoxylated compound has a degree of ethoxylation of 1 1 . 

10 SteP T5e eSS°oompound (0.03 moles) from step 1 is mixed with 1 ( Mibromohexane RMM. molesK 
The rea^oT Sure is mixed, sealed in a jar, and heated to 80X for ten days to provide crude quatern.zed 
1 ,6-bis[(-n-morpholiniopolyethoxylate (1 1 )]-hexane dibromide. 

» B ' ^Therthoxylated cationic amines of the present invention can also be prepared by standard .method !for 
rt hJ«l a Sd3mi:ing amines. There is preferably an initial step of condensing sufficient ethylene 
22* orLlde IhvdSxvefhvl groups at each reactive site (hydroxyethylation). This initial step can be 
SSS ^r^Sf^A amine. The appropriate amount of ethylene arid, is then 
Sensed wM. these 2-hydroxyethylamines using an alkali metal (e.g., sodium, .P°tas*um). or a ^ydnde 

20 VXXZ thereof, as the catalyst to provide the respective ethoxylated amines. The total degree of 
etho^ation per reactive site (n) can be determined according to the following formula: 

wherelnEfetoe'S 

JS of moles of the starting amine, and R is the number of reactive '^Jf^^J^J^ 
2S amines 4 for diemines, and 2 x p for polyamines) for the starting amine. The ethoxylated amine can then 
be Semized wTth an alky, halide such as methyl bromide to form the ethoxylated c^o = ^ 
Representative synthesis of ethoxylated cationic amines of the present invention by this method as 

follows: Example 2a 

30 St6P 1 ^fxameSrenediamine (100 g. 0.86 moles) was placed in a flask and heated under to «S£ 
Ethvlene oxide (EO) was bubbled into the flask. The reaction temperature was gradually ra'sed to 120 °C 
over a time period I of 7.?hours and then raised briefly to 158X and cooled back to 100-C. H-NMR indicated 
that 4 moles of EO had been incorporated at this point 

« Sodium spheres (1.24 g, 0.05 moles) were added and the reaction was stirred overnight after which the 
sodium ha^ b^nsumed. The addition of EO was resumed and the reason tempore i raised to 
«n»c After 3 hours H-NMR indicated that 10 moles of EO had been incorporated per mole of the diamine. 

portfo Tof sod urn spheres (3.6 g, 0.15 moles) was added and e*oxylation wasco^nued 
The temoerature was allowed to rise to 125"-130°C. Ethoxylation was continued for 22 hours. The reaction 

« was teSS Twhen 96 moles of EO had been taken up per mole of the diamine to give a total degree of 
ethoxylation of 24. 

Ste P A 2: pSon m of tiTethoxyiated diamine (25 g, 0.0057 moles) from step 1 was quatemized by first 
dissolving the diamine in methanol (100 ml) containing a little NaOH. An excess of methy brom.de was 

45 added using a dry ice condenser. The reaction mixture was allowed to stand overnight after which the pH 
had dropped to 4. NaOH in methanol was added to raise the pH to 9. The quatern.zed .compound was 
Isolate™ bTstripping off the methanol and remaining methyl bromide. The resutang mo.st materiar was 
washed with several portions of dichloromethane. The combined dichloromethane washes were filtered to 
remove solids and Gripped to yield 27.5 g of a yellow oil that solidified at room temperature. This o.l 

50 contained the ethoxylated quaternized diamine. 

Example 2b 

SteP D^ (TEA) (1 6.01 g, 0.107 moles) was catalyzed with 0.5 g (0.01 25 moles) 60% NaH in 

65 mineral oil. Ethylene oxide (EO) was then added under atmospheric pressure with storing at 150 -170 C. 
After 23 h 3686 g (8.38 moles) of EO had been added to give a calculated total degree of ethoxylation of 
26.1. The ethoxylated TEA (PE1 17) was a light brown waxy solid. 

Step 2: Quaternization . 6 , . u _ ' . 

60 A portion of the ethoxylated TEA (31.68 g, 0.0088 moles) from step 1 was dissolved in H 2 0 to give a 
50% solution. The solution was heated 60°— 70°C while being stirred magnetically. Methyl bromide gas 
was swept through the reactor for 8 h, with sodium bicarbonate being added as needed to maintain the pH 
at 7 or greater. After quaternization, the solution was dialized for 3 h to remove the salts. Then the solution 
was diluted to give 10% aqueous slightiy cloudy gold colored solution containing the ethoxylated, 

65 quaternized TEA. 
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Example 1 
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Cationic Polymers 

^"^hereSf £?K ^"backbone" refers to the po.ymeric moiety to which groups M and 
L-X^re^K ! to or integral with. Included within this term are oligomer backbones (2 to 4 unrts), and 

tm TSSSS5' means that the group is pendent from the po.yn.er backbone, 
examples of which are represented by the following general structures A and B. 

1 — — — I 1 — " 

L x 
I 

X 

A B 

As used herein, the term "integral with" means that the groupr forms part of the polymer backbone, 
examples of which are represented by the following general structures C and D. 

1 I 
X * 

c 0 

Any polymer backbone can be used as long as the cationic polymer formed 's ^ter-soluble and has 
clay soil removal/anti-redeposition properties. Suitable P°*™<* a *^™}» Si 
polWrethanes, the polyesters, the polyethers, the polyam.des, the polyim.des, the ™ 
KacwIamWes ! the polyvinylethers. the polyethylenes, the polypropylenes. the polystyrenes, the 
SSSKShSmT ^ polyalkyleneimines, the polyvinylamines. the polyal Ma™nM, the 
SolldiaTtyTamS ' the polyvinXyridines, the polyaminotriazoles, potyvmyl alcohol, the 

^W^b?^ which comprises an N* (quaternary), positively charged 

center. Z ol^T^TS^r can be presented by the following genera, structures E 



and F: 



♦! 



N' 

1 

E 




Partalartv ntad M groups are those eonreinlog a quaternary center repfeaettterj Iby- gener.1 strtictore 

T^ 8 ^n^ritol from vi to 1 :8. The polymers formed from such copolymer zat.on 
nonrepeating sequence. ^mnriop 100% of the cationic DOlvmers of the 
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polymer {from 10 to 100% of the polymer being units containing M and L— X groups, including M 1 — L— X 
groups). Normally, these other units comprise from 0 to about 50% of the polymer (from 50 to 1 00% of the 
polymer being units containing M and L— X groups). 

The number of groups M and L— X each usually ranges from 2 to 200. Typically, the number of groups 
M and L— X are each from 3 to 100. Preferably, the number of groups M and L— X are each from 3 to 40. 

Other than moieties for connecting groups M and X, or for attachment to the polymer backbone, 
hydrophilic chain L usually consists entirely of the polyoxyalkylene moiety — [(R'OLICHjjCHzOIJ— . The 
moieties — (R'0) m — and <CH 2 CH 2 0) n — of the polyoxyalkylene moiety can be mixed together, or preferably 
form blocks of r-(R'0) m — and — (CH 2 CH 2 0) n — moieties. R' is preferably CaH 6 (propylene); m is preferably 
from 0 to 5, and most preferably 0; i.e. the polyoxyalkylene moiety consists entirely of the moiety 
— (CH 2 CH 2 0)„— . The moiety — (CH 2 CH 2 0) 0 — preferably comprises at least 85% by weight of the 
polyoxyalkylene moiety, and most preferably 100% by weight (m is 0). For the moiety — (CH 2 CH 2 0) o — , n is 
usually from 3 to 100. Preferably, n is from 12 to 42. 

A plurality (2 or more) of moieties — L— X can also be hooked together and attached to group M or to 
the polymer backbone, examples of which are represented by the following general structures G and H: 



L 
I 

X 



r 

L 
I 

X 



1 
I 
I 

X 



H 



Structures such as G and H can be formed, for example, by reacting glycidol with group M or with the 
polymer backbone, and ethoxylating the subsequently formed hydroxy groups. 

Representative classes of cationic polymers of the present invention are as follows: 
A. Polvurethane, Polyester, Polyether, Polyamide 
so One class of suitable cationic polymers are derived from polyurethanes, po yesters, polyethers, 
polyamides. These polymers comprise units selected from those having formulas I, II and 111: 




a 1 ) -a* - r - k 
| 

(R\-t(C3H 6 0)jCH 2 CH 2 0) n ]-X 



R 

.2 



4 — 




(A 1 -R 1 - A 1 ) -R 2 



45 



SO 




X 
II 



A 1 - R 1 - A 1 ), - R 2 





(R 3 ) k -[(C3H 6 0) m (CH 2 CH 2 0) n ]-X 



III 



55 



wherein A' is 



69 



0 

II 

NC-, 



0 

» 

R 



0 
II 

•CO-, 



0 

II 

■oc- 



8 



or -C-; 



x is 0 or 1; R is H or Cr-Q alkyi or hydroxyalkyl; R 1 is C 2 -C 12 alkylene, hydroxyalkylene, alkenylene, 
cycloalkylene, arylene or alkarylene, or a oxyalkylene moiety having from 2 to 20 oxyalkylene units 

65 provided that no O— O or O — N bonds are formed with A 1 ; when 
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x is 1, R* is — — except when 




5 or is -(OR V «* "OR s - 1™"* that ™ 0-0 or N-0 bonds are formed with A\ and R* is -*»- 
except when^ " 

A 1 is — C 

•j j »u ♦ n_n or O N bonds are formed with A 1 ; when x is 0, R* is 

or is -(ROOK or -R'O- provided that no 0-0 or 0-N Donas ^ 

' - r 5 - f - Y- If- if" t" or A5 " 

hydroxyalkyl, or the moiety -(CH 2 ),-AMCH a ) wherein a 
Cj-C, alkyiene or hydroxyalkylene; X is H, 

» 

0 

-CR 9 , — R 



30 



or a mixture thereof, - d n are numbers such that the moiety 

wherein R 9 is C,— C 4 alkyl or hydroxyalkyl; k is 0 or 1, m a na n are is from 0 to 

»«*S.s™il=.s.2N-=."te«»' <l 2 lei,92X8,OU,>S ' • 
in the above formulas. A 1 is preferably 



35 0 0 

I! II 

— NC—or -CN— 

I I 

R R; 



40 



A* is preferably -0-; x is preferebiy 1; and R is preferabiy H. can be iinear 



CH 
I 



45 



(e.g. -CH 2 -CH 2 -CH 2 -, -CH--CH-) or branched (e.g. -CHj-CH-, -CHg-OJ-) 



50 



60 B. Polyacryiate, Polyacrylamide, Polyvinylether 



65 
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Another class of suitable cation ic polymers are derived from polyacrylates, poly aery lamides or 
polyvinylethers. These polymers comprise units selected from those having formulas IV, V and VI: 



-h'-t 



w . or J 



(R 3 ) r Nt (R 2 ) k -[(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



IV 



is 



20 



-EH 



25 



Tft 

(R 2 ) k -[(C 3 H 6 0) (n (CH 2 CH 2 0) n ].X 

V VI 



(R 2 ) 



wherein A 1 is 

30 



35 



0 0 0 0 0 0 

II II 1 II tl II 

•0-, -NC-, -NC0-. -CMC-, -CN-, -0CN- 

R R R R R 



0 0 0 0 

HUH II 

-0C-, -0CO-, -C0-, or -NCN-; R is H or Cj-C 4 alkyl 
40 R R 

hydroxyalkyf; R 1 is substituted C^—Oi 2 alkylene, hydroxyalkylene, alkenylene, arylene or alkaryiene, or 
C 2 — C3 oxyalkylene; each R 2 is C, — C, 2 alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene; each 
R 3 is C,— C 4 alkyl or hydroxyalkyl, the moiety — {R 2 ) k — [(c4H e O) m (CH 2 CH 2 0)„]— X, or together form the 
45 moiety — <CH 2 ) r — A 2 — (CH 2 ) 8 — , wherein A 2 is — O— or — CH 2 — ; each R* is (V-C4 alkyl or hydroxyalkyl, or 
two R 4 together form the moiety — (CH 2 ) r — A 2 — (CH 2 ) a — ; X is H, 

O 

B B 

so -CR 5 , 



— R 5 or mixture thereof, wherein R 8 is C,— C« alkyl or hydroxyalkyl; j is 1 or 0; k is 1 or 0; m and n are 
numbers such that the moiety — {CH 2 CH 2 0)„— comprises at least 85% by weight of the moiety 
— [(C3H 6 0) m (CH 2 CH 2 0)„) — ; m is from 0 to 5; n is at least 3; r is 1 or 2, s is 1 or 2 and r +■ s is 3 or 4; the 
ss number of u, v and w are such that there are at least 2 N+ centers and at least 2 X groups. 
In the above formulas, A 1 is preferably 

0 0 

II fl 

60 — CN— , 

I 

R 
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A 2 is preferably —0—; R is preferably H. R 1 can be linear 

?H 3 f H 3 



0 



s (e.g. -CH 2 .CH-CH 2 ., -CH^-) or branched (e.g. -CiyC-, -CH^H-, -CH^. -CH^) 

substituted1.lky.ene, hydroxya.ky.ene, alkenylene, alkarylene or oxya^ ene; R 1 is preferably substituted 
10 Cr-C 6 alkylene or substituted Ca-Cs oxyalkylene, and most preferably 



CH 3 



— CH 2 CH — or — CHj — C — 

i i 



Each R° » prtfer.b.y aMane , «* ^X^fr^^^Ki^' 
po.yalkyleneim.nes. These polymers compnse units selected from those having rormu.as 



25 



VIII 



30 



35 



UCR 1 - M*) J 2 

(R 3 ) k -C(C3H 6 0) ro (CH 2 CH 2 0) n ]-X 



40 



45 



50 



55 



50 



65 



IX 

wherein * .s alkylene, 

L^TKTkyToT is ^ 

Sene,hy^r^^^ 

-CR 4 . 
0 

^ormbcturatheraof^^ 

N* e is 2 when M' is N + and is 1 when M' is N, k is 1 or o, m ^ana n are n 

least 2 X groups. noivurethane: each R 2 is preferably methyl or the 

■jwbssb^^ r4 is preferab,v methv,: x is 

preferably at least 12. with a typical range of from 12 to 42 -afl ranges of c + > + z. Typ y, y 
from 2 toV and preferably from 2 to 20. ^^g^SlSSS JSiS « + V + z is « least 

SSi'.'SSSSam *0 to 100 % N * = -^S^^Xl^noamlnes (x + y « 
Preferred cationic polymers wrthin th e class are ^^^Z^gg fr V om Y 10 to 42). Particularly 
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■ 

and polyethyleneimines (PEIs). These preferred cationic polymers comprise units having the general 
formula: 

[M'] a - ~[CH 2 -CM'] X - -[CH 2 CH 2 M'] y - -[CH^H^ 
[(CH 2 CH 2 0) n -X] 2 (CH 2 CH 2 0) n -X [(CH 2 CH 2 0) n -X] 2 



wherein R 2 (preferably methyl), M', X, d, x> y, z and n are defined as before; a is 1 or 0. 

Prior to ethoxylation, the PEAs used in preparing cationic polymers of the present invention have the 
following general formula: 

[H N} _ a — [CH 2 CH 2 Nl- x ~[CH 2 CH 2 N] y [CHaCr^NHd, 

» | H 

wherein x + v + z is from 2 to 9, and a is 0 or 1 (molecular weight of from 1 00 to 400). Each hydrogen atom 
SSed to each nitrogen atom represents an active site for subsequent ethoxylation. For preferred PEAs, x 
tT+ z is from 3 to 7 (molecular weight of from 140 to 310). These PEAs can be obtained by reactions 
•mvolvinq ammonia and ethylene dichloride, followed by fractional distillation. The common PEAs obtained 
ST SStetramine (TETA) and tetraethylenepentamine (TEPA). Above ^.P*"»^^2 
hexarnines, heptamines, octamines and possibly nonamines, the cogenencally denv .^^ 
appear to separate by distillation and can include other materials such as cyclic amines and particularly 
oiperazines. There can also be present cyclic amines with side chains in which nitrogen atoms appear. See 
US Patent 2 792372 to Dickson, issued May 14, 1957, which describes the preparation of PEAs. 

ini5^dS~ of emoxylation required for preferred clay soil removal/anti^edeposition 
perfonSancIcan vary depending upon the number of units in the PEA. Where y + z is 2 or 3 n Js preferably 
al f Sit! Where y + z is from 4 to 9, suitable benefits are achieved when n is at least 3. For preferred 
cationic PEAs, n is at least 12, with a typical range of from 12 to 42. 

The PEIs used in preparing the polymers of the present invention have a molecular weight of at least 
440 prior to ethoxylation, which represents at least 10 units. Preferred PEIs used in ' Prepanng ( these 
polymers have a molecular weight of from 600 to 1800. The polymer backbone of these PEIs can be 
represented by the general formula: 

35 H 

H 2 N 1— CH 2 CH 2 N— I— , — [— CH 2 CH 2 N— ]— y — t— CH^HaNHJ, 

wherein the sum of x, y and z represents a number of sufficient magnitude to yield a polymer having the 
molecular weights previously specified. Although linear polymer backbones are possible, branch chains 
can also occur. The relative proportions of primary, secondary and tertiary amine groups present in the 
polymer can vary, depending on the manner of preparation. The distribution of amine groups is typically as 
follows: 



— CH 2 CHg— NH 2 30% 

— CH 2 CH 2 — NH — 40% 

— CH2CH2— N — 30% 
I 



Each hydrogen atom attached to each nitrogen atom of the PEI represents an active site for subsequent 
ethoxylation. These PEIs can be prepared, for example, by polymerizing ethyleneimine in the presence of a 
catalyst such as carbon dioxide, sodium bisulfite, sulfuric acid, hydrogen peroxide, hydrochlonc acid, 
acetic acid, etc. Specific methods for preparing PEIs are disclosed in U.S. Patent 2,182,306 to Ulrich et al., 
issued Decembers, 1939; U.S. Patent 3,033,746 to Mayleet al., issued May 8, 1962; U.S. Patent 2,208,095 to 
Esselmann et al., issued July 16, 1940; U.S. Patent 2,806339 to Crowther, issued September 17, 1957; and 
U.S. Patent 2,553,696 to Wilson, issued May 21, 1951. 

As defined in the preceding formulas, n is at least 3 for the cationic PEIs. However, it should be noted 
that the minimum degree of ethoxylation required for suitable clay soil removal/anti-redeposition 
performance can increase as the molecular weight of the PEI increases, especially much beyond 1800. Also, 
the degree of ethoxylation for preferred polymers increases as the molecular weight of the PEI increases. 
For PEIs having a molecular weight of at least 600, n is preferably at least 12, with a typical range of from 12 
to 42. For PEIs having a molecular weight of at least 1800, n is preferably at least 24, with a typical range of 
65 from 24 to 42. 
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D ' "Sffi cationic polymers are those derived from the diallylamines. These polymers 

comprise units selected from those having formulas X and XI: 



10 



is 



20 



25 



36 



40 



46 




<CH.) 




(CH. 



(CH,) 



2'x 




I v 



Nr 3 ). 



XI 



wherein R 1 is C— C 4 alkyl or hydroxyalkyl, or the moiety — (R 2 ) k — RCaHgO) JCH 2 CH 2 0) 0 }— X; R a is 0,-0,2 
» aSZ hydSSkylene. alMeneT arylene or alkarytene; eachR* is C£-C 4 alky, or hydroxyalkyl. or 
together form the moiety -(CH 2 ) f -A-(CH 2 ) 8 - wherein A is -0- or -CH,-; X is H, 



II 
O 

_R« or mixture thereof, wherein R< is C,-C 4 alkyl or hydroxyalkyl; k is 1 or 0; m and n are .number. .such 
that the moietv — (CH,CH 2 0)„— comprises at least 85% by weight of the moiety l(C3H 6 OUCH 2 CM 2 u»„j— , m 
SSom 0™ 5?n is at"east 3; r is 1 or 2. s is 1 or 2. and r + s is 3 or 4; x is 1 or 0; y is 1 when x is 0 and 0 when 
is tioiti u w o, ii io gi j? , i_ *i «♦ i**c* i mx oontftrs and at least 2 X arouDS. 

r-C3 
m is 

alKyiene, caw. n .» K ,w.w. 7 -» |/iw«.«^.y r < — - 

least 6 wnen the number of N+ centers and X groups are each 
2 or 3, n is preferably at least 1 2 'with a typical range of from 1 2 to 42 for all ranges of u + v. Typically, v .s 0, 
and u is from 2 to 40, and preferably from 2 to 20. 



so 
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',• Methods for Making Cationic Polymers 

^"polytl^ethane versions of the present invention can be prepared according to the following general 
scheme* 



to 



15 



NaH 



20 



25 



+ TsCl 



30 



35 



40 



45 



50 



0CH 2 CH 2 ) n -N 



^OH 



OH 



+ OCNCgNCO 



OH 



OH 



BugSn^CC^)., 



JO 



(CH 2 CH 2 0) n 

0 0 
oA^N^VoCNC-C 



MeBr 



u 



He 



0 0 

tt n 



O^H^OCNCcNC 

I 6 




60 



Me 0 0 

- l + _ H II 

o^nVvocnc 6 nc 

(CH 2 CH 2 0) n -H 



HC1 



u 
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Example 3 

5 ofS? S*,9 alcohol 0> form ft. eftoxylatto compound, 
the remaining tosyl chloride. 



/5 



20 



25 



30 



Step 3: Amination . , f d jethanolamine. After heating for 18 h at 

To the reaction mixture from step 3 is added " ™^S? to a pH just ab ove 7 and then extracted 
80»C. me reaction mixture is cooled ^"^J^?%££ oTetSenace onitrile (ratio of 5:2) twice. The 
with ether. The aqueous phase is then • xt ^«'*l m ^% NaOH/ This aqueous phase is extracted with 
Aqueous phase is separated and then made ^ 50% NaO J 3tim ^ witn 2000 ml portions 

dichlorornethane (2000 ml). ^^aT'^Z^ NaOH to make the aqueous phase strongly bam 
of 1/4 saturated Nad solution ^jeaddmge ough 50% NtfHte MJK^ To|uene {2QQ ml , „ 

^A'ssssa- step 3 1- ^^s^tsa ^^ass 2 

previously evacuated in a Kugelrohr at 80 -90 C under a« p a molecular sieves 

least 18 hours. The monomer in the chloroform * then ^ ovemignr monomer is 

'and then transferred to a dry flask .M^tr^S To the stirred reaction 
added dibutyltin dilaurate cata J^.^iSSwte per mole of aminated monomer over a 5 

Step 5- Quatemization and Removal of Protecting G™W S f ^ , bromid e is passed in. After 5 

P The polymerfrom step 4 is dissolved m ™f^*™ d ££S^ E*Kd overnight to solvolyze the 
hours, the pH is adjusted to 4 with ^^^^SJS^ NaOH and stripped to give the 
tetrahydropyranyl protectmg ^^^Ti^ZiTL^rm and filtered to remove any salts. 
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B Random Copolymer of Ethoxylated Acrylate and a Cationic Methecrylamide 

The random copolymer versions of the present invention can be prepared according to the following 
general scheme: 



I 



^°MCH 2 CH 2 0) n H 



10 
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The synthesis of one such random copolymer is described as follows: 

Example 4 

Decaethylene glycol monomethacrylate monomer {0.008 moles) and N-(3-dimethylaminopropyl)- 
methacrylamide monomer (0.011 moles) are dissolved in 40 ml of acetonitnle. The reaction mtxture is 
purged of oxygen by bubbling argon through it A 0.23 g portion of benzoy I peroxide is separately 
dissolved in 10 ml of acetonitrile and similarly purged. The reaction mixture is heated to reflux and the 
benzoyl peroxide solution then added dropwise over 0.5 hours. Next, 0.28 g of azobisisobutyronrtnle in 5 
ml of acetonitrile is added to the reaction mixture and heating continued overnight A streamof methyl 
bromide is then passed through the reaction mixture which is then warmed slightly for 1 hour. The desired 
random copolymer is isolated by stripping off the solvent 

C. Quatemized Polyethyleneamines and Polyethyleneimines 

Quaternized polyethyleneamines and polyethyleneimines can be prepared using standard methods for 
ethoxylating amines, with subsequent quaternization. Representative syntheses of such polyethylene- 
amines and polyethyleneimines are as follows: 

Example 5a 

Ste TetraethyTineJentamine (TEPA) (M.W. 189, 13.5 g, 0.071 moles) was P^«^ J" « " on 2 tnal| y f 1 ^ 
and dried bv stirring for 0.5 h at 110°— 120"C under vacuum (pressure less than 133.3 Pa 1 mm Hg)). The 
vacuum was released by drawing ethylene oxide (EO) from a prepurged trap connected to a supply tank. 
Once the flask was filled with EO, an outlet stopcock was carefully opened to a trap connected to an exhaust 
bubbler. After 3 h stirring at 115°-125°C, H-NMR analysis indicated the degree of ethoxylation of 1 per 
reactive site. The reaction mixture was cooled while being swept with argon and 0.5 g (0.0125 moles) of 
60% sodium hydride in mineral oil was then added. The stirred reaction mixture was swept with argon until 
hvdrogen evolution ceased. EO was then added to the mixture as a sweep under atmospheric pressure at 
1ir-135°C with moderately fast stirring. After 31 h, 459 g (10.43 moles) of EO had been added to give a 
calculated total degree of ethoxylation of 21 . 
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10 



IS 



Step 2: Quaternization -thnwiatpd TEPA from step 1 which was a brown waxy solid, 

A 34.8 g (0.0052 moles) portion of tte e* 0 ^'ate d TEPA rrom s»p heated %q ^ 

was dissolved in D 2 0 to give a 50% solution. The pH of the sohJUo .was » bubbler. Several 

?nd methyl bromide gas swept through the reacbon ve*el whose ^^STSetion to maintain the pH 
times during the reaction, the pH became a«d. -jJ^JSTS^SS. so that the methyl bromide 
at 8. After 20 h a sweep bubbler was placed ^ w ^~artw JJJJ^ , Qf n h> the reaction 

a pTyeTowlsh crystalline solid as the quaternized ethoxylated TEPA. 

Example 5b 

Step 1 : Ethoxylation c n m w 600 0 5 moles) was dried at 120°C under 

By a procedure similar to that of Example 3a PEI (21 .S [^.\N. ^/"•^° h ^,' ethylated compound 
vacuum a'nd swept with EO until . hydnjqghjJM ™fiflff£3£Z 5S3Si The reaction 
3£!iffiS^lJ^SS fcS Sot 88.5 g of EO had been added which 

l^fslep^^ 

to 1 1 .6. ^ x^nc othnwiflted PE! was placed in a similar apparatus and swept 

Step 2: Quaternization 4 moles) of the 23.4 ethoxylated PEI from step 

quaternized ethoxylated PEI. 

30 D. Diallylamine Polymers invention can be prepared according to the following 

Diallylamine polymer versions of the present invention um y r 

general scheme: 



35 



20 



25 




40 




45 



SO 



Me 



|>\^N + (CH 2 CH 2 0) n H 
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+— OOH 



60 




Me (CH z CH 2 0) n H 
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I . *•■' • 

The synthesis of one such polymer is described as follows: 

Example 6 



Step 1: Ethoxylation mafha nni MfiO mil under arqon and then heated to 45°C. 

w Step 2: Quatemizatioh ■ , . dissolved in an equal volume of IN methanollc 

The crude ethoxylated ^^'"^^^'^^'"aSttS. is continued until H — NMR 
NaOH and then methyl br .°™£te*djed i mXlena hy^mgans adjacent to the tertiary nitrogen. 

^^egu^Smonomer from step 2 is mixed wim D 2 0 (20 mO end ^^^^^^ 

EfflKdS^ln'SSSSth. bene'fita achieved, P^^r^ 
0.5 toW by weight of the cationic W^/^ !S5L3T&T2S^ are normally 
a, compositions comprise from 1 to 3% by weight °' m ^ OTm P° b| from 10 pm to 100 ppm, of the 
SS 5 IS— SSSia'ttf- U from 30 ppm ,o 100O 
STSXaWy from 50 ppm to 500 ppm (or Europopr, u»W !«*• 

Detergent Surfactants 

35 The amount of detergent surfactant included in the detergent compositions of thepreserrt invention 

- ^SKSr d9ter98nt 8Urfactant 

can be nonionic, anionic, ampholytic, zwitterionic, cationic. or a mixture thereof. 
K ^Ke^ 

disclosed in U.S. Patent 3,929,678 to Laughlin et al.. issued December 30, 1975 at column 13. line 14 

2£« moles of ethylene oxide per mole of phenol; and diisooctyl phenol condensed with 15 moles of 
X.en^x!^^^^ 

5$ CO— 630, marked by the GAF Corporation, and Tnton X— 45, X— 114, X 100, ana a iuz, y 

* 6 2°^e?ondenfation products of aliphatic alcohols with from 1 to 25 moles of ethylene oxide. The alkyl 
chain' of the aliphatic alcohol can either be straight or branched, primary or secondary, and generally 
contains from 8 to 22 carbon atoms. Examples of such ethoxylated alcohols include the condensation 

to Product of myristyl alcohol condensed with 10 moles of ethylene oxide per mole of alcohol; and the 
condensation product of 9 moles of ethylene oxide with coconut alcohol (a mixture of fatty alcohols with 
alkyl chains varying in length from 10 to 14 carbon atoms). Examples of commercially .a va,l 1 ? b,e J non ^ n l 1 c 
surfactants of this type include Tergitol 15-S-9, marketed by Union Carb.de Corporation, Neodol 45-a, 
Neodol 23-6.5, Neodol 45—7, and Neodol 45—4, marketed by Shell Chemical Company, and Kyro EOB, 

65 marketed by The Procter & Gamble Company. 
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3. The condensation products of ethylene oxide with a hydrophobic base formed by the condensation 
of propylene oxide with propylene glycol. The hydrophobic portion of these compounds has a mojecular 
wefZof from 1500 to 1800 and exhibits water insolubility. The addition of polyoxyethylene moieties to 
SydropJobic portion tends to increase the water solubility of the molecule as . whole uan I the liquid 
character of the product is retained up to the point where the polyoxyethylene content is 50% of the total 
5 wSJfofSe condensation product, which corresponds to condensation with up to 40 mo es of rtytane 
X Examples 0 f compounds of this type include certain of the commercially available Plutonic 
surfactants, marketed by Wyandotte Chemical Corporation. ? 

A flS condensation products of ethylene oxide with the product resulting from the reason of 
, n propylene oxide and ethylenediamine. The hydrophobic moiety of these products constats of the reason 
10 produrt of ethylenediamine and excess propylene oxide the moiety having 

2500 to 3000. This hydrophobic moiety is condensed with ethylene oxide to the extent that the 
condensation product contains from 40% to 80% by weight of polyoxyethytane and has molecular weight 
of from 5,000 to 11,000. Examples of this type of nonionic surfactant include certain of the commercially 
available Tetronic compounds, marketed by Wyandotte Chemical Corporation. 
15 5 Sem?pTa? nonionic detergent surfactants which include water-soluble amine oxides containing i one 
alkyl moTty of from 10 to 18 carbon atoms and 2 moieties selected from the group consistmg , <rf alkyl 
groupT and hydroxyalkyl groups containing from 1 to 3 carbon atoms; water-solublej ^hosph.ne oxjes 
containing one alkyl moiety of from 10 to 18 carbon atoms and 2 moieties selected ^89™ 
coSna of alkyl groups and hydroxyalkyl groups containing from 1 to 3 carbon atoms; andwater-soluble 
20 SxMes containmg oSe alkyl moiety of from 10 to 18 carbon atoms and a moiety selected from the group 
consistina of alkvl and hydroxyalkyl moieties of from 1 to 3 carbon atoms. •• • 

Preferred semi-polar nonionic detergent surfactants are the amine oxide detergent surfactants having 



the formula 



25 



u 

t 



R 3 (0R 4 > x mi s 2 



Preferred amine oxide detergent surfactants are C,b-Cib W Y 

alkoxy ethyl dihydroxy ethyl «"j^ n d *^ 0 070 07 4 European Patent Application 82.200368.6), filed 
6. Alkylpolysacchandes disclosed in EP-A-0 carbon atoms, preferably 

July 12, 1982, HA. Llenado, having a hydrophobic group con to ™9 ^ Q hi , ic roup containing from 
<o from 10 to 16 carbon atoms and a P°|V^"f ^ " ^J^Stff unte Any reducing saccharide 
1i^o 10, preferably from 1i to 3, most preferably^ galactosyl moieties can be 

containing 5 or 6 carbon atoms can .^^.^^^^^Sc^^l,^^^ 
indudealkyl groups, either eeturaed "J™*"™*-' £^*„ " a «S*e" eeturaid *IM group. 

- caws ^^i^SmSBS^srj^ssgff^ 

di-, tri-, tetra-, penta-, and hexaglucosides, galf* 0 *? 8 *; ,a * os '° e ^ 9 ' u Q De n tag | ucos jdes and tallow alkyl 
55 galactoses. Suitable mixtures include coconut alkyl, di-, tn-, tetra-, ana penragiucw. 

tetra-, penta-, and hexaglucosides. _ . 

The preferred alkylpolyglycosides have the formula 

R^(C n H 2n O) t (glycosyl, x 
60 wherein R 2 is selected from the group consisting 

rpoSrs; s*£ s s^ss^ - ^ *- *-» with 9,ucose - or a 
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source of glucose, to form the glucoside (attachment at the 1-position). The additional glycosyl units can 
then be attached between their 1-position and the preceding glycosyl units 2-, 3-, 4- and/or 6-position, 
preferably predominately the 2-position. 

7. Fatty acid amide detergent surfactants having the forula: 



0 

« M - 

2 



W wherein R 6 is an alkyl group containing from 7 to 21 (preferably from 9 to 17) carbon atoms andeachR^is 
selected from the group consisting of hydrogen, C,-C 4 alkyl, C t -C 4 hydroxyalkyl, and ^H^H where 

XVa pr^erred 1 amides are C*— C*> ammonia amides, monoethaholamides f diethanolamides, and 



isopropanol amides. 

B. Anionic Surfactants _ tl . . 

Anionic surfactants suitable in detergent compositions of the present invention are generally disclosed 
in U.S. Patent 3,929,678 to Laughlin et al„ issued December 30, 1975 at column 23, line 58 through column 
29, line 23. 

20 

Classes of anionic surfactants included are: 

1 Ordinary alkali metal soaps such as the sodium, potassium, ammonium and alkylolammonium salts 
of higher fatty acids containing from 8 to 24 carbon atoms, preferably from 10 to 20 carbon atoms. 

2. Water-soluble salts, preferably the alkali metal, ammonium and alkylolammonium salts, of organic 
25 sulfuric reaction products having in their molecular structure an alkyl group containing | from 10 1 to 20 

carbon atoms and a sulfonic acid or sulfuric acid ester group. (Included in the term alkyl is the aiicyi 

Dortion of acyi groups.) „ . 

Examples of this group of anionic surfactants are the sodium and potassium alkyl sulfates, especially 
those obtained by sulfating the higher alcohols (Qr-C™ carbon atoms) such as those produced by reducing 
30 the glycerides of tallow or coconut oil; and the sodium and potassium alkylbenzene sulfonates in which the 
alkvl aroup contains from 9 to 15 carbon atoms, in straight chain or branched chain configuration, e.g., 
those of trie type described in U.S. Patents 2,220,099 and 2,477,383. Especially valuable are linear straight 
chain alkylbenzene sulfonates in which the average number of carbon atoms in the alkyl group is from 1 1 to 

35 ?refeTred anloife^actants of this type are the alkyl polyethoxylate sulfates, particularly those in 
which the alkyl group contains from 10 to 22, preferably from 12 to 18 carbon atoms, and wherein the 
oolyethoxylate chain contains from 1 to 1 5 ethoxylate moieties preferably from 1 to 3 ethoxylate moieties. 
These anionic detergent surfactants are particularly desirable for formulating heavy-duty liquid laundry 

detergent compositions. . •■ *u 

40 Other anionic surfactants of this type include sodium alkyl glyceryl ether sulfonates, < especially those 
ethers of higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid monoglyceride 
sulfonates and sulfates; sodium or potassium salts of alkyl phenol ethylene oxide ether sulfates containing 
from 1 to 10 units of ethylene oxide per molecule and wherein the alkyl groups contain from 8 to 12 carbon 
atoms- and sodium or potassium salts of alkyl ethylene oxide ether sulfates containing 1 to 10 units of 
45 ethylene oxide per molecule and wherein the alkyl group contains from 10 to 20 carbon atoms. 

Also included are water-soluble salts of esters of alphasulfonated fatty acids containing from i 6 to 20 
carbon atoms in the fatty acid group and from 1 to 10 carbon atoms in the ester group; water-soluble salts 
of 2-acvloxy-3lkane-1-5ulfonic acids containing from 2 to 9 carbon atoms in the acyl group and from 9 to 23 
carbon atoms in the alkane moiety; alkyl ether sulfates containing from 10 to 20 carbon atoms in the allc/l 
so group and from 1 to 30 moles of ethylene oxide; water-soluble salts of olefin sulfonates containing from 1 1 2 
to 24 carbon atoms; and beta-alkyloxy alkane sulfonates containing from 1 to 3 carbon atoms in the alkyl 
group and from 8 to 20 carbon atoms in the alkane moiety. 

3. Anionic phosphate surfactants. 

4. N-alkyl substituted succinamates. 

55 

C. Ampholytic Surfactants ... * * * - _ . 

Ampholytic surfactants can be broadly described as aliphatic derivatives of secondary or tertiary 
amines or aliphatic derivatives of heterocyclic secondary and tertiary amines in which the aliphatic radical 
can be 'straight chain or branched and wherein one of the aliphatic substituents contains from 8 to 18 
eo carbon atoms and at least one contains an anionic water-solubilizing group, e.g. carboxy, sulfonate, sulfate. 
See U.S. Patent 3,929,678 to Laughlin et a!., issued December 30, 1975 at column 19, lines 18-35 for 
examples of ampholytic surfactants. 

D. Zwitterionic Surfactants . 

65 Zwitterionic surfactants can be broadly described as derivatives of secondary and tertiary amines, 
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■ . fle nr derivatives of quaternary ammonium, 

dedvatlvos of neurowcfc ««»nd« f>d ««•""» • » 3,329,678 to Uwghlin M 

srszM™ » ttcws5ft£"». - • * — - — ** 

surfactants. 

E. Cationic Surfactante : „,i„h»h in rf P teroent compositions of the present invention. Suitable 

^psr,^;s si-"-— ■ 

[R 2 <OR 3 ) y ][R 4 (OR 3 ) y l2R s N + X- 

u *r« m « tn 18 carbon atoms in the alkyl chain; each R* is 
wherein R 2 is an alkyl or alkyl benzyl group -having from 8 to 8 cart, ^J™ H(CH 0HHi -CH^CHj-, 

selected from the group consisting of -CH,C JV^ -Wjgg of Ci !_c 4 alkyl, C-Q hydroxyalkyl, 
and mixtures thereof; each R* is * e l e * e n d wherein 
benzyl, ring structures formed by joining the Wo R W^SJShan 1000, and hydrogen when y is not 
R e i^any hexose or hexose polymer having X°' e ^ e 3 numbeV of carbon atoms of R 2 plus R is not 

8ni0 ? re ferredoftheabovearethea.ky. r te r 

aikyl surfactants described in the above jormu a when £ * ** e * e d ^mide and methylsulfate Cr-Cns 

preferred quaternary ^^JP'^ aZlS^^^^™ salts ' * e 
alkyltrimethylammonium salts, Cr-J,. alkyl ggTESSwJ trimethylammonium salts. Of the 
hydroxyethyldimethylammon.um salts, and I C*-C,. a ^J5^ ( St hy | amm ooIum chloride, myrystyl 
' ^^ol7VSrZ ^rMSmonium chloride and methylsulfates are 
particularly preferred. 

Detergent Builders s «™*inn ran ootionallv comprise inorganic or organic 

, Emergent compositions of the pr«*nt bonbon can lopt-ormny p^ from 0 10 80 % by 

detergent builders to assist In mineral hartnewcon ^•jJJ^K' J mpri88 U p to 60% by weight of the 
weiaht of the composition. When included, these bu ^ | ^P'^ , ' y ri r! m rom 10 to 25% detergent builder 
Sent composition. Built liquid £7^1*9* Urgent builder. 

^*atr^^ - materia,s hav,ng the 



formula: 

Na 2 (AI0 a )*-(Si0 2 ) y -xH 2 0 



40 



M f (zAICVYSi0 2 ) 



material having a magnesium ion exchange capacity or ai mo 

hardness per gram of anhydrous alumHtrahea te. contains from 10% to 

The aluminosilicate ion exchange builder ^ e " a i ^ a i ra ' n h ";a™o Unt8 of wate r if amorphous. Highly 
w 28% of water by weight rf crystalline, and P^^^^^J^K^S to 22% water in their crystal 
50 preferred crystalline aluminosilicate »n exchange matt «• further characterized by a 

matrix. The preferred crystalline £"*">*"»"^ are often smaller, e.g., down to less 

particle size diameter of from 0.1 pm to 10 pm. ^jphous mate™ s a of from 0.2 pm to 4 pm. 

than 0.01 pm. More preferred ion exchange matenaU ; have a P«^^ J™ , of a glven ion exchange 
« The term "particle size diameter" repreeents the ave ^^ a 9 e P^^ s, s z u e ch ,a aS( for exa B mp le, microscopic 

material as determined by <»™ n «™* an *^^ ThJ cJsLlline e uminosilicate ion exchange 
determination utilizing a scanning e lectron microscope, ^e^s jg ^ ^ 2(W mg 

materials era usually further characterized by t^^^ bagis flnd wnjcn 

equivalent of CaC0 3 water hardness/g of a um.nos. Jcate calcma ^ ^ exchange materials 
m generally is in the range of from 300 mgeq/g to 352 £fl^l£ w 5 * , east 2 grains Ca^/3.785 I 
are still further characterized by their calcium '°n ex ° han 9 e * h "J 'J ai nd generally lies within the 
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The amorphous aluminosilicate ion exchange materials usually have a Mg* 4 " exchange capacity of at 
least 50 mg eq. CaCOj/g (12 mg. Mg ++ /g) and a Mg ++ exchange rate of at least about 1 grain/3.785 1 (gallon)/ 
minute/gram/3.785 I (gallon). Amorphous materials do not exhibit an observable diffraction pattern when 
examined by Cu radiation 0.154 nm (1 .54 Angstrom Units). 
5 Useful aluminosilicate ion exchange materials are commercially available. These aluminosilicates can 
be crystalline or amorphous in structure and can be naturally-occurring aluminosilicates or synthetically 
derived. A method for producing aluminosilicate ion exchange materials is disclosed in U.S. Patent 
3,985,669 to Krummel, et al. issued October 12, 1976. Preferred synthetic crystalline aluminosilicate ion 
exchange materials useful herein are available under the designations Zeolite A, Zeolite P (B), and Zeolite 
10 X. In an especially preferred embodiment the crystalline aluminosilicate ion exchange material has the 
formula 



Na 12 [(AI0 2 ) 12 (Si0 2 )taJ-xH 2 0 



^Sher ^^SS^SfSSi^ include the various water-soluble, alkali metal, ammomum or 
substituted ammonium phosphates, polyphosphates, phosphorates, Po'YPhosphonates, "JonatM, 

20 silicates, borates, polyhydroxysulfonates, polyacetates. carboxylates, and polycarboxylates. Preferred are 
the alkali metal, especially sodium, salts of the above. , . . " 

Sptcrfic examples of inorganic phosphate builders are sodium and potassium tnpolyphosphate 
pyrophosphate, polymeric metaphate having a degree of polymerization of from * "J 
orthODhosphate. Samples of polyphosphonate builders are the sodium and potassium salts of ethylene- 

» ?Shosphonic acid, fte sodium and potassium salts of ethane 1-hydroxy-1 ,1-d.phosphon.c acid and the 
sodium and potassium salts of ethane, 1,1,2-triphosphonic acid. Other phosphorus builder compounds are 
SSdE U.S. Patents 3.159381 ; 3,213,030; 3,422,021; 3,422,137; 3,400,176 and W48. 

Examples of nonphosphorus. inorganic builders are sodium and potassium ^Ponate. b«a rbonate 
sesquicarbonate. tetraborate decahydrate, and silicate having a mole rabo of SiO* to alkali metal oxide of 

<»• from 0 5 to 4.0. preferably from 1.0 to 2.4. ..... 

" Usefu? wateV-soluble; nonphosphorus organic builders include the various alkali metal, ammonium 
and substituted ammonium polyacetates, carboxylates, polycarboxylates and polyhydroxysulfonates 
Examples of polyacetate and polycarboxylate builders are the sodium, potassium lithium, ammonium and 
substituted ammonium salts of ethylenediamine tetraacetic acid, nitrilotriacetic acid, oxydisuccin.c acid, 
mpiiitic acid benzene Dolycarboxylic acids, and citric acid. ...... 

35 EE prei^polycarboxylate builders are disclosed in U.S. Patent No. 3,308,067 to Diehl issued 
March 7 1967. Such materials include the water-soluble salts of homp- and copo ymers of aliphatic 
carooxylic acids such as maleic acid, itaconic acid, mesaconic acid, fumaric acid, aconitnc acid, atraconic 

m M SS^uS^^o^a^ carbohydrates disclosed in U/S. Patent 3,723.322 to Diehl 

i8SU Sher ,r utefol Sers are sodium and potassium carboxymethyloxymalonate. carboxymethyloxy- 
sucdnate d^ohexenehexacarboxylate, cis-cyclopentanetetracarboxylate phloroglucinol ^"Konate, 
SSubie^yVcrylates (having molecular weights of from 2,000 to 200,000 for example), and the 

4S copolymers of maleic anhydride with vinyl methyl ether or ethylene. 2 

Other suitable polycarboxylates are the polyacetal carboxylates disclosed m U.S. Patent 4,144,226, to 
Crutehfield let al. issued March 13, 1979, and U.S. Patent 4,246.495, to Crutchfield et al., issued March 27, 
1979 These polyacetal carboxylates can be prepared by bringing together under polymenzation conditions 
an ester of olvoxylic acid and a polymerization initiator. The resulting polyacetal carboxylate ester is then 

go £££ to' chemically stable' e^d groups to stabiiize the polyacetal oarboxyla^ a^-nst rapid 
depolymerization in alkaline solution, converted to the corresponding salt, and added to a surfactant 

Omer useful detergency builder materials are the "seeded builder" compositions disclosed in Belgian 
Patent No 798,856, issued October 29, 1 973. Specific examples of such seeded builder mixtures are: 3:1 wt. 
mixtures of sodium carbonate and calcium carbonate having 5 urn particle diarneter; 2.7:1 wt. mixtures of 

« roSrsSquicarbonate and calcium carbonate having a particle diameter of 0.5 w 20:1 wt m.xtojres of 

55 So urn sSJuicarbonate and calcium hydroxide having a particle dimeter of 0 01 pm; and a 3:3 1 wt 
mixture of sodium carbonate, sodium aluminate and calcium oxide having a particle diameter of 5 urn. 



Other Optional Detergent Ingredients 
Other optional ingredients which can be included in detergent compositions of the present invention, 
in their conventional art-established levels for use (i.e.,from Oto 20%), include solvents, bleaching agents, 
bleach activators, soil-suspending agents, corrosion inhibitors, dyes, fillers, optical brighteners, 
germicides, pH adjusting agents (monoethanolamine, sodium carbonate, sodium hydroxide), enzymes, 
enzyme-stabilizing agents, perfumes, fabric softening components or static control agents. 
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Detergent Formulations 

Granular formulations embodying the detergent compositions of the present invention can be formed 
bv conventional techniques, i.e. by slurrying the individual components in water and then atomizing and 
ZSSSSSL resultant mixture, or by pan or drum granulation of the ingredients. Granularformulat.ons 
r nraferablv comprise from 10 to 30% detergent surfactant, usually anionic 

5 P JqSd SXons embodying the detergent compositions can be buHt or unbuilt Kunbu. , these 
compSns conventionally contain 1 5 to 50% total surfactant, from 0 to 10% of an < o^njc base _suchas a 
mono- dh or tri-alkanol amine, a neutralization system such as an alkali metal hydroxide and a tower 
primal alcohol such as ethanol or isopropanol, and 20 to 80% water. Such composftons are normally 

,o homogWus single phase liquids of low viscosity (100 to 150 mPa-s at 23.9»C (centipoiae , at 75 F) 

Bunt liquid detergent compositions can be in the form of single phase liquids provided that the builder 
is soluo K in the mixture Tits level of use. Such liquids conventionally contam 10 to 25% total 
y£5! to 25% builder which can be organic or inorganic, 3 to 10% of a hydrotrope system and 40 to 
77% 22. Uquids of this type also have a low viscosity (100 to 150 mPa-s at 23-C {centipo.se at 75.R> 

,5 BuMtJqS detergents incorporating components that form heterogeneous mixtures (or levels of builder 
that cannot be completely dissolved) can also comprise detergent compositions of the present invention. 
Such Squids conventionally employ viscosity modifiers to produce systems having p^sbc shear 
characteristics to maintain stable dispersions and to prevent phase separation or solid settlement 

2» Near Neutral Wash pH Detergent Formulations 

While the detergent compositions of the present invention are operative wlthm a wide ranges of wash 
oHs (e o fmm 5 to 12), they are particularly suitable when formulated to provide a near neutral wash . pH, 
anfniS^H of from 6.0 to 8 5 at a concentration of from 0.1 to 2% by weight in water at 2<TC. Near 

neu*awas^ 

25 formulations, the wash pH is preferably from 7 0 to 8.5. and more preferably ton 73 to 8 0 

Preferred near neutral wash pH detergent formulations are disclosed in EP-Ar-0 09 ™j!"'°f^ 
Paten! ^.cation 83.200688.6), filed May 16, 1983, J.H.M. Wertz and P.C.E. Goffinet. These preferred 

f °T) S ToOTJlPreferably from 10 to 25%) by weight of an anionic synthetic surfactant as previously 

30 defi 1bffrom 0.25 to 12% (preferably from 1 to 4%) by weight of a cosurfactant selected from the group 

consisting of: , 

(i) quaternary ammonium surfactants having the formula: 

[R*(OR 3 ) y ][RW) y ]2R s N + X- 

35 

wherein R 2 , each R 3 , R 4 , R 6 , X and y are as previously defined; 

(ii) diquaternary ammonium surfactants having the formula: 

^ [R»(OR 8 ) y l(R 4 (OR 8 ) v ] 2 N*R 3 N*R s (R 4 (OR 3 ) y ] 2 (X = )a 

wherein R 2 R 3 , R 4 , y and X are as defined above; particularly preferred are the C*-^ alkyl 
pentamethylethylenediamine chloride, bromide and methylsulfate salts; 

(iii) amine surfactants having the formula: 

48 [R 2 (OR 3 ) y ][R 4 (OR 3 ) y JR s N 

wherein R 2 . R 3 , R 4 , R s end y are as defined above: particularly preferred are the C-Ce alkyl dimethyl 

amines; 

so (iv) diamine surfactants having the formula: 

[R 2 (0R 3 ) y ][R 4 (0R 3 ) y ]NR 3 NR 6 [R 4 (0R 3 ) y ] 

wherein R 2 , R 3 , R 4 , R 5 and y are as defined above; particularly preferred are the C,*-^ alkyl dimethyl 

55 diamines; t B . , . 

(v) amine oxide surfactants having the formula 

lR z (0R 3 ) y ][R 4 (OR 3 ) y ]R 5 N-^O 
wherein R 2 . R 3 , R 4 , * and y are as defined above; particularly preferred are the ftr* 

W ^ISSSlddrt -rfactants having the formula: 

[R 2 (0R 3 ) y ]lR 4 (0R 3 ) y ]NR 3 NR 8 tR 4 (0R 3 ) y ] 

1 4 

0 0 
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* 

wherein R 2 , R 3 , R* R" and y ate as defined above; preferred are the C^e alkyl trimethylethylene 

^friS? t%toU% by weight (preferably 7 to 30% by weight, and most preferably from 10 to 20% by 
.Jhl/ofTfaL acid wntaiS from 10 to 22 carbon atoms (preferably a C,,-^ saturated fatty acid or 
5 fire SereoK "mXSoofSTanionic surfactantto the cosurfactant being at .east 1 and preferably 

^c^l^mnLitions also oreferablv contain from 3 to 15% by weight of an ethoxylated alcohol or 
^hoSSed^EhS ^nioSrfa V cSnts) as previously defined. Highly preferred compositions of this 
f ^nr^lvTontSn from 2 to 10% by weight of citric acid and minor amounts (e.g., less than 20% 
T** ^STS^S^SSiSSi buffering agents, phase regulants, hydrotropes, enzymes, enzyme 
" SrtSta opacifi^re, antioxidants, bactericides ^ perfumes and 
ShSrs! S as *S Ascribed in U.S. Patent 4,285,841 to Barret et at., issued August 25, 1981. 

Soecific Embodiments of Detergent Compositions According to the Present Invention 
„ The fSng erbodlments illustrate, but are not limiting of, detergent compos.t.ons of the present 

invention: 

A granular detergent composition is as follows: 



40 
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Component 


Wt.% 


20 


Polyurethane of Example 3 


1.0 




Sodium C^— C 15 alkylethoxysulfate 


10.7 


25 


da linear alkyl benzene sulfonic acid 


4.3 




C ir -C 14 alkylpolyethoxylate (6) 


0.5 




Sodium toluene sulfonate 


1.0 


30 


Sodium tripolyphosphate 


32.9 




Sodium carbonate 


20.3 


35 


• 

Sodium silicate 


5.8 




Minors and water 


Balance to 100 



The components are added together with continuous mixing to form an aqueous slurry r whicf « is then 
of Example 6 can be substituted therefor. 

Embodiment II 
A liquid detergent composition is as follows: 



Component 

Random copolymer of Example 4 
Sodium C^— Cis alkyl pohyethoxy (2.5) sulfate 
C 1sr -Ci4 alkyl dimethyl amine oxide 
Sodium toluene sulfonate 
Monoethanolamine 
Sodium nitrilotriacetate 



Wt% 
1.0 
8.3 
3.3 
5.0 
2.3 
18.2 

Balance to 100 



Minors and water 

The components are added together with continuous mixing to form the composition. Instead of the 
random 3ymer the polyurethane of Example 3, the PEA of Example 5a, the PEI of Example 5b or the 
65 diallylamine polymer of Example 6 can be substituted therefor. 
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Embodiments 111 andlV 
Liquid detergent compositions are as follows: 

* 

Component 



Wt. % 







111 


IV 




Quat MMUA OT example lax 


1.5 


1.5 




_ ^ll*. ,l n ^Unvnl(«l lift IT?** S*/*iH 

d^— Cia alKyietnoxysuiTunc aciu 


10.8 


— 




a « II- ,i_«iwr,f^Av\/ f9 sulfuric acid 
C t< — alkylpoiyetnoxy iz.zd; suhuui* awu 




10.8 




C13 linear alkylbenzene suironic aciu 


7.2 


7.2 


1$ 


C, 2 alkyl trimethylammonium cnionae 


1.2 


1.2 




r* alr*r»hnl nnlvethOXVlate (6.5) 
(^12—13 aiCunOI puiycuiwAyi«»w » ' 


6.5 


6.5 


20 


Coconut tatty acia 


15.0 


15.0 


Citric acid monohydrate 


6.9 


4.0 




Diethylenetnamine pentaacetic acia 


0.9 


0.9 


25 


Protease enzyme 


0.8 


0.8 




Amylase enzyme 


0.3 


0.3 


30 


• • * 

Monoethanoiamine 


13.6 


2.0 


Tnetnanoiamme 


3.0 


4.0 




Sodium hydroxide 




2.0 


35 


Potassium hydroxide 




2.8 




1,2-Propanediol 


5.0 


5.0 


40 


Ethanol 


3.0 


7.0 


Sodium formate 


1.0 


1.0 




Sodium toluene sulfonate 


5.0 




45 


Minors and water m 


Balance to 100 



Em bodiment ,V is prepared by adding *. , = ne„ts SjJ^J^S&iS 
following order to produce a clear liquid: a >pMtt ^P™^^ the ethanol; a paste premlx of tt» 
sodium hydroxide propylene glycol, and 2.3 part ^ and M parts of ethanol; alcohol 
alkylpolyethoxysulfunc acid, 1.1 parts ^ **f , S a U 0 Tamlne and brighteners, 1.5 parts potassium 
polyethoxylate; premix of «««^~ i ^^.^^m parte potissium hydroxide; fatty acid; 
hydroxide; balance of the ethanol; etne »d. fcrnwte. •« P» P potassiu m hydroxide, water or 
pentaacetic acid; alkyl trimethylammonium ch,on ^; *J u f J* «' be prepared in 

citric acid; enzymes; Quat HMDA £M '^^^^S^^e^ copolymer of Example 4, 



60 
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Embodiment V 
A liquid detergent composition is as follows: 





CorriDonent 


Wt.% 


5 


PEA of Example 5a 


1,0 




Sodium C 12 alkylpolyethoxy (3) sulfate 


12.0 


to 


da— C 13 alcohol polyethoxylate (6.5) 


23.4 




Monoethanolamine 


2.0 




Ethanol 


9.0 


15 


Citric acid monohydrate 


0.8 




Minors and water 


Balance to 100 



The components are added together with continuous mixing to form the composition. Instead of the 
PEA, the compounds of Example 1 or 2, the polyurethane of Example 3. the random copolymer of Example 
4~the PEI of Example 5b or the diallylamine polymer of Example 6 can be substituted therefor. 

25 Clay Soil Removal/Anti-Redeposition Properties of Various Ethoxylated Quatemized Amines 

A Experimental Method 

1- C Clav wl!n!mavi comparison were conducted in a standard 1 liter Tergotometer employing water of 7 
grain haVdness (3:1 Ca":Mg") and a temperature of 37.8°C of (100°F). Soiled swatches > were , washed In 
30 the Tergotometer for 10 minutes and rinsed twice with water (7 grain hardness) at 23.9X (70°F) for 2 

66% polyester/35% cotton blend fabric was used for the swatches. The swatches were 12.7 cm by 12.7 
cm (5 inches by 5 inches) in size and were soiled by dipping in an aqueous slurry of local clay and 
subsequently baked to remove the water. The dipping and baking was repeated 5 times. , 
35 One wash employed 2000 ppm of a control liquid detergent composition containing the following 

surfactants: 





Surfactant 


Amount (%) 


40 


Sodium C l4 — C 1S alkyl ethoxysulfate 


10.8 




C 13 linear alkylbenzene sulfonic acid 


7.2 




Cisr-Cia alcohol polyethoxylate (6.5) 


6.5 


45 


C 12 alkyl trimethylammonium chloride 


1.2 



A second wash used the same detergent composition but also containing an ethoxylated quaternized 
so amine at^O ppm. Neither composrtion contained optical brighteners. The product washes approx^ated a 
conventional home use laundry situation. After laundering, the swatches were dned in a mint-dryer. 

^e sTatches were graded before and after washing on a Gardner Whiteness meter reading the L, a, 
and b coordinates. Whiteness (W) was calculated as: 



7L 2 - 40LB 

W = 

700 



The clay soil removal performance of each detergent composition was determined by finding the 
eo difference in whiteness (AW) before and after washing as: 

AW = W after - W before 
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2. Anti-Redeposition [a.^oA in a 5 Dot Automatic Miniwasher (AMW) employing 7 

Anti-redeposition comparisons were conducted ina 5po ™° hed for 10 mlnute8 and rin8e d 

□rain hardness water and temperature 29.4 C (95 r). i est sw«wiw « 

Lee with water (7 grain hardness) at ^Jj™*£?^*» detergent composition to be tested 
5 After the AMW pots were filled with 6 I tens <J water each, tne g ^ a(Jded flnd 

(control or containing 20 ppm ethoxylated ^Hj^^™J5J£?S soil, 100 ppm vacuum cleaner 
Stated for 2 minutes. A background ~H mbchire I (200 ^PP m a ^^Xnutes. Three 12.7 cm (5 inch) 
soil and 200 ppm clay soil) was then added and agteted I for an a J" dd d , wfth tw 0 80% 

Suare test snatches (50% V*£^g»^ fiSwKSS^^ polvLer knitfabne. 
ro cotton/20% polyester terry clothes andtwo27 9cm (1 1 men, square 

The 10 minute wash cycle commenced at th'S Point. m j n i-dryer. Gardner Whiteness meter 

■ JKTt! ^Men^^ 

Sd) was then calculated according to the following equat.on. 

« 7L 2 - 40Lb 

ARD- 

700 

dm£eSS ARD values (A ARD) relative to the control compos.t.on. 

8 - T Se R rSts from testing the clay-soil h removal and anu-redeposition performance of various 
etho^lated quatemired amines is shown in the following Table. 

Amine * Amine Degree of Quat 



25 

ethoxylated qua 

mine " imm »»»•»» -• --- f A 

Type H.W. Ethoxvlatlon Group 4d**P- 

30 EDA 60 12 Cj 8.3 

24 • 9.5 - 

42 9-1 

POA 74 24 Cj 8.5 19.4 

35 HHDA 100 3 Cj 1.2 

6 4.6 17.7 

12 5.0 

24 9.4 19.8 

w 35 6.7 15*8 

24 C 4 8.7 

24 Cj 7.3 

24 Bz 6.8 

45 ■ r - 16.8 

PMOA 9 C. - 



SO 



PEA 103 3 Cj 



12 
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2.0 12.2 

6.3 16.4 

8.5 17.7 

24 7.6 16.4 

36 9.5 

PEA 189 18 Cj 3.9 

22 6.0 18.3 



PEA 309 24 <4 4.4 17.0 

•EDA * ethylenediamine. P0A » propylenedianfne, HM0A * hexamethyl- 
enedianlne. PTOA » l,3-bis-(NH»rphi lino) -propane, PEA » polyethy- 

60 leneamine. 

-C. = methyl, C 4 • butyl, Bz - benzyl. 

For comparison, PEG 6000 (polyethylene glycol having H.». of 
6000) has a A 1 * value of 4.9 and a A ARD value of 8.9. 
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Claims 

1. A water-soluble cationic compound having clay soil removal/a nti-redeposition properties selected 

from the group consisting of: 
5 (1) ethoxylated cationic monoamines having the formula: 

R 2 

R - N - L - X 

10 <2 

R 

(2) ethoxylated cationic diamines having the formula: 

* (R 3 ), R 3 (R 3 ). R 3 

1 1 d i 1 + ? • I '+ 2 

X-L-M-R-N -L-X R -M-R -N -R 

ti ill 



L L L L L 

• i II I 

XX XXX 

or 



(R 3 ) d (R) 3 , 

R 

wherein M 1 is an N + or N group; each M 2 is an 1ST or N group, and at least one M 2 is an N + group; 

(3) ethoxylated cationic polyamines having the formula: 

(R 3 ) d 

R 4 - [(A 1 ),, - (R 5 ) t - - L-X] p 

(4) ethoxylated cationic polymers which comprise a polymer backbone, at least 2 M groups and at least 
one L-X group, wherein M is a cationic group attached to or integral with the backbone and contains at N 
positively charged center; and L connects groups M and X or connects group X to the polymer backbone, 
and 

40 (5) mixtures thereof; wherein A 1 is 

no 00 00 0 000 
U tt hp » » « H n U 
-I4C-, -NC0-, -NCN- , -CN-, -0CN-, -C0-, -0C0-, -0C-. -CNC- or -0-; 

■* R R R R R R R 

R is H or d— C 4 or hydroxyalkyl; R 1 is C^-C, 2 alkylene, hydroxyalkylene, alkenylene arylene or alkarylene, 
or a fV- C3 oxyalkylene moiety having from 2 to 20 oxyalkylene units provided that no O N bonds are 
formed; each R 2 is Cr-C 4 alkyl or hydroxyalkyl, the moiety -4.— X, or two R 2 together form the moiety 

so -(CH 2 ) r -A 2 -(CH 2 ) a — , wherein A 2 is -O- or -CH*-, r is 1 or 2, s is 1 or 2 and r + s is 3 or 4; each R is 
C,-~C a alkyl or hydroxyalkyl, benzyl, the moiety —L— X, or two R 3 or one R z and R 3 together form the 
moiety -{CH 2 ) r — A 2 -HCH 2 ) 8 ; R 4 is a substituted Gr-C 12 alkyl, hydroxyalkyl, alkenyl, aryl or alkaryl group 
having p substitution sites; R 5 is d— C 12 alkylene, hydroxyalkylene, alkenylene, arylene or alkarylene. or a 
Qr- C. oxyalakylene moiety having from 2 to 20 oxyalkylene units provided that no 0—0 or O N bonds 

55 are formed; X is a nonionic group selected from the group consisting of H, d-CA alkyl or hydroxyalkyl 
ester or ether groups, and mixtures thereof; L is a hydrophilic chain which contains the polyoxyalkylene 
mo[e ty -[(R 6 0) m {CH 2 CH 2 0) n l— , wherein R 6 is C3-C 4 alkylene or hydroxyalkylene and m and n are 
numbers such that the moiety -(CH 2 CH 2 0) n - comprises at least 50% by weight of said polyoxyalkylene 
moiety; d is 1 when M 2 is N + and is O when M 2 is N; n is at least 12 for said cationic monoamines, is at least 

60 6 for said cationic diamines, and is at least 3 for said cationic polyamines and cationic polymers; p is from 3 
to 8; q is 1 or 0; t is 1 or 0, provided that t is 1 when q is 1 . m . 

2. The compound of Claim 1 characterized in that said cationic compound is an ethoxylated cationic 

monoamine. _ . _ 9 . . . v 

3. The compound of Claim 2 characterized in that one R 2 is methyl and two R 2 are the moiety L— X. 

65 4. The compound of Claim 3 characterized in that m is 0 and n is at least 15. 
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5. The compound of Claim 1 characterized in that said cationic compound is an ethoxylated cationic 
diam fi n The comoound of Claim 5 characterized in that R' is C 2 -C„ alkylene. 

"Tin .Wound of Claim 8 cheeactenzed In that R* la a aubatfuted a**. Hy*W««vl « and 
group; A 1 is 

0 

• II 

— CN— ; 

H 



20 



25 



30 



35 



P iS ShVc^mpound of any of Claims 6-8 characterized in that each R* is methyl or the moiety -L-X 
and each R 3 is methyl. „ho«,rt»riyad in that M 1 and each M 2 are an group. 

S- SI S3SS of f &f2S££!Stt£Si i» « 

^^The compound of claim 12 characterized in that sale I bac* one j^.^ e ^Sdefthe 
consisting of the po.yurethanes the polye^ h^ the 
poiyacrylates. the polyacrylamides, the P°'V v ' n Y' ethe « diamines, the polydlallylamines, the 

*"T?Th. compound of any of Claims 12-13 characterized in the. the redo of groups M to group. X rs 
compounder* of 

M •Z'gSgZSX'fSi SattSS*- in that the number of groups M and L— X are 
each from 3 to 40. Miaracterized in that m and n are numbers such that the 

-ttssft- 55?- a*, j—-- s s m ;° H ° saws 11 „ 

£ £ S3=- - & - lS5SESJKKS po*mer comprise onto .Mri nam moss 
having formulas I, II and III: 



40 



R 4 - 



R 3 - 



45 



i 



so 



r ( r6) 2 1 

J-tA 1 -R 1 - A 1 ),-*' -N + 



ss 



11 R 7 1 



(R 5 ) k -C(C3H 6 0) B (CH 2 CH 2 0) n >X 



III 
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wherein A 1 is 

o o o o q 

it n ft 

s -NC-, -CN-, -CO-, -OC- or -G-; 

R R 

x is 0 or 1; R is H or C,— C 4 alkyl or hydroxyalkyl; R 1 *s Qr-C^ aikylene, hydroxyalkylene, alkenyiene, 
cycloalkylene, aryiene or alkarylene, or a C*— C3 oxyalkylene moiety having from 2 to 20 oxyalkylene units 
10 provided that no 0—0 or 0— N bonds are formed with A 1 ; when 
x is 1, R 2 is — R 5 — except when A 1 is 



15 



20 
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or i s __{0R 8 ) y — or —OR 5 — provided that no 0—0 or N— O bonds are formed with A 1 , and R 3 is — R 5 — 
except when A 1 is 

O 

-c- 

or i S — (b 8 0)— y or — R s 0— provided that no 0—0 or 0 — N bonds are formed with A 1 ; when x is O, R 2 is 



OR 

-(OR 8 ) -OR 5 -. -COR 5 -, -OCR 5 -, -OCjOR 5 -, -NCR 5 -, -NC0R 5 -^ CNR 5. f ^ R 5^ 

0 0 0 RO RO j}£ 



and R 3 is — R 8 — ; R 4 is C^— C 4 alkyl or hydroxyalkyl, or the moiety — (R 5 ) k — l(C3H 8 0) m (CH 2 CH 2 0) n H-X; R 5 is 
d— d 2 aikylene, hydroxyallcylene, alkenylene, aryiene, or alkarylene; each R 6 is d— C 4 alkyl or 
hydroxyalkyl, or the moiety — (CH 2 ) r — A 2 — (CH 2 ) a — , wherein A 2 is — O— or — CH 2 — ; R 7 is H or R 4 ; R e is 
Cs— C3 aikylene or hydroxyalkylene; X is H, 

O 

II 



40 _ r» or a mixture thereof, wherein R 9 is C,— C 4 alkyl or hydroxyalkyl; k is 0 or 1 ; m and n are numbers such 
that the moiety — (CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety — tC 3 H60) m (CH 2 CH 2 0) n l— ; 
m is from 0 to 5; n is at least 3; r is 1 or 2, s is 1 or 2, and r + s is 3 or 4; y is from 2 to 20; the number of u, v 
and w are such that there are at least 2 N* centers and at least 2 X groups. 
21. The compound of Claim 20 characterized in that A 1 is 



0 0 

II II 

— NC — or — CN — ; 

H H 



ri i s Cr- C 6 aikylene, R 2 is — OR 5 — or — {OR 8 ) y — ; R 3 — R 5 0— or — <R 8 0) y — ; R 4 and R 6 are each methyl ; R 5 is 
Cg— C3 aikylene; R 7 is H or methyl; R 8 is ethylene; X is H or methyl; k is 0; y is from 2 to 12. 

22. The compound of Claim 12 characterized in that said polymer comrpises units selected from those 
having formulas IV, V and VI: 



Hi 



(R 3 ) 2 -Nt ( R 2 ) k -[ ( C 3 H 6 0 ) m ( CH 2 CH 2 0) n ]-X 

IV 



32 
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10 



(R 2 ) |c -[(C 3 H 6 0), jj (CH 2 CH 2 0) n ].X 

V 



VI 



wherein A 1 is 

15 



20 



25 



39 



40 



£0 



o o oo q o 

-0-, -NC-, -NC0-. -CNC-. -CN-, -0CN- 

R R R R R 



0 0 0 J 

-ofc-. Jo-. ° r -y c r« 

R R 



or alkarvlene, or C-r-Cs oxyalkylene; each R is C,—^ aiKyiene, „ ' * /r J rH 1— X or 



0 

35 ]*d5^ 



-* or mixture thereof, wherein R^£* -* ^ffSTSiTlS ^weU t'STlSS 
"SI)) 8 (Si SS^^tJo^l. aS S r ist o'r 2. s is 1 or) end r + e is 3 or 4; the 
Jfnd^'sJch 8 ^ there ... et .east 2 N* centers and at .east 2 X groups. 
23. The compound of claim 22 characterized in that A is 



o o «• 

II II 

45 -CN-, -CO-, or -O— ; R 1 is -CH 2 CH- or -CH 2 



H 

each R 4 is methyl; 

X is H or methyl; k is 0. . 
50 24. The compound of any of Claims 20—23 characterized in that v and w are O and u is from 3 to 40. 
25. The compound of Claim 12 characterized in that said polymer comprises units selected from those 
having formulas VII and VIII. 

55 La L._ 
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Vll J (R 3 ) k -t(C 3 H 6 0) m {CH 2 CH 2 0) n ]-X 

VIII 

Pi ( ? 2) *1 

(ftk-ttWVCHieHjP),]-* 1X 
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wherein R 1 Is C*-C 12 alkylene, hydroxyalkylene, alkenylene, cycloalkylene, arylene or alkarylene, or a 
C*-C oxyalkyiene moiety having from 2 to 20 oxyalkylene units provided that no (K-N bonds are formed; 
R^isCt — C 4 alkyl or hydroxyalkyl, or the moiety -(R 3 ) K -KC3H 6 0) m (CH 2 CH 2 0) n ]-X; R 3 is d-C 12 alkylene. 
hydroxyalkylene, alkenylene, arylene or alkarylene; M' is an N + or N center; X is H, 



10 — R 4 or mixture thereof, wherein R 4 is C,-C 4 alkyl or hydroxyalkyl; d is 1 when M' Is N + and is 0 when M is 
N- e is 2 when M' is N* and is 1 when M' is N; k is 1 or 0; m and n are numbers such that the moiety 
-^CHXHaO)*-- comprises at least 85% by weight of the moiety — [(C^H 6 OUCH 2 CH 2 0)] n --; m is from 0 to 
5; n is at least 3; the number of x, y and z are such that there are at least 2 M' groups, at least 2 N centers 

is fa The Lmpc°und of Claim 25 characterized in that R 1 is ethylene; each R 2 is methyl or the moiety 
— t(C3H e 0) m (CH 2 CH 2 0) n l— X; X is H; k is 0. 

27. The compound of any of Claims 25—26 characterized in that the M' groups are a mixture of from 50 
to 100% 1ST centers and from 0 to 50% N centers. t m 

28 The compound of any of Claims 25—27 characterized in that x + y + z is from 2 to 40. 
20 29. The compound of Claim 12 characterized in that said polymer comprises units selected from those 
having formulas X and XI. 



25 
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r "(R z ) k -[(c 3 H 6 o) |I1 (CH 2 cH 2 o) n ]-x 

X 

(CH,)- 




XI 



1 2 
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wherein R 1 is C^— C 4 alkyl or hydroxyalkyl, or the moiety — (R 2 )* — [(C3H 8 0) m {CH 2 CH 2 0)„]— X; R 2 is 
alkylene, hydroxylalkylene, alkylene, arylene or alkarylene; each R 3 is C,-C 4 alkyl or hydroxyalkyl, or 
together form the moiety — (CH 2 ) r — A — (CH 2 ) 8 , wherein A is — O— or — CHa— ; X is H, 

— CR 4 , 
II 

O 

-R* or mixtures thereof, wherein R 4 is C^ alkyl or hydroxyalkyl; k is 1 or 0; m and n are^ numbers such 
that the moiety — (CH 2 CH 2 0) n — comprises at least 85% by weight of the moiety [(C3H 6 0) m {CH 2 CH 2 0)„H-; m 
is from 0 to 5; n is at least 3; r is 1 or 2, s is 1 or 2, and r + s is 3 or 4; x is 1 or 0; y is 1 when x is 0 and 0 when 
x is 1 ; the number of u and v are such that there are at least 2N + centers and at least 2 X groups. 
30 The compound of Claim 29 characterized in that R 1 is methyl; each R 3 is methyl; X is H; k is 0. 

31. The compound of any of Claims 29—30 characterized in that v is 0 and u is from 3 to 40. 

32. The compound of any of Claims 20—31 characterized in that m is 0 and n is at least 12. 

33. A detergent composition characterized in that it comprises: 

(a) from 1% to 75% by weight of a nonionic, anion ampholytic, zwitterionic, or cationic detergent 

surfactant or mixtures thereof; and 

(b) from 0.05 to 95% by weight of said cationic compound of any of Claims 1— 32. 
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34 The composition of Cairn 33 characterized in that * comprises from 0, to 10% by weight of said 
^ i0 3?C?om n p d osition of C.aim 34 characterized in that it comprises from 1 to 3% by weight of se.d 

weight of a detergent builder. 
Patentanspruche 

y Eine wasserl6s.iche, kationische Verbindung mit Ton-Schmutzentfemungs/Antiwiederabzungs- 
Eioenschaften ausgewahlt aus der Gruppe, bestehend aus: 
9 TlTaSyliertin, kationischen Monoaminen der Formel: 



1S 9 

R 

.2 ' + 



R - N - I - X 
R* 



20 



(2) ethoxylierten, kationischen Diaminen der Formel: 

(R 3 )d r3 , ( ?% t 2 

X-L-^R 1 - + -L-X 

\ \ W \ 

xx xxx 

oder 

(R 3 ) d (") 3 d 

I? d 1 '2 2 
( X-L- ) g-M -R -H -R 

R 2 

35 worin M 1 eine N*- oder N-Gruppe ist; jeder Rest M 2 eine N*- oder N-Gruppe ist, und wenigstens ein Rest M* 

eine N + -Gaippe ist; . 
(3) ethoxylierten, kationischen Polyaminen der Formel: 



40 



R 4 - [(A 1 ), - (R 5 ) t - £ - L-X] 



R 2 



• (4, ethoxyiierten, kationischen ™vnwen,^ 

(5) Gemischen davon; 
so worin A 1 g 0 0 0 0 

J-, Jo-. -mL. JL -oL -CO-, -0C0-, -0C-. -CNc'- oder -0- ist: 
RHoderC,-C^Moder-^^ 

Xrylen, oder ein C^, : ^ oder der Rest -4.-X ist oder 

Bindungen gehiidet sind, .st; J^« r ^st R ° bM J ni worin A * _<>_ oder-CH*- jst, r 1 oder 

«, zwei Reste R 2 gemeinsam den ^T^^^^C^C^-odM Hydroxyalkyl. Benzyl, oder der Rest 
" 2 ist, s 1 oder 2 ist, und r + s 3 oder 4 .st J«der Rest R Cr^ *v defl Regt ^ _ A a__<CH*).- 

-L-X 1st oder zwei , Reste R oder je em Rest I un M Qd Altorylgmope mK p 



55 



X-X i^ oder zwei Reste R* oder je ein «Sr Alka^.gruppe mit p 

bilden; R 4 ein substitute 5^5^ Jffl^ Altenyten, Arylen oder Alkaiylen oder, an 
!^a^ vorausgesetzt, da S keine O-O- oder O-N- 
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Bindungen gebildet sind, ist; X eine nichtionische Gruppe ist, die aus der Gruppe ausgewShhist weiche 
bus H C,-C 4 -Alkyl- oder Hydroxyalkylester- oder -ethergruppen, und Gemischen davon, besteht; L erne 

S£fi^ V weiche de^ PoW SST" JlfiSS 

Alkylen oder Hydroxyalkylen ist, und m und n solche Zahlen sind, daB der Rest ^ CH ^?0>n" wemg^ens 
5 50 Gew -% des genannten Polyoxyalkylenrestes ausmacht; d 1 ist, wenn M 2 1ST ist, und 0 ist wenn M N ist, 
SSSi genannten ^ wenigstens 12 ist, fur die genannten katiomschen Diamine 

£1 BE und fur die genannten kationischen Polyamine und kationischen Polymeren wenigstens 3 
tet- o 3 bis 8 ist- q 1 oder 0 ist; und 1 1 oder 0 ist, vorausgesstzt, daB 1 1 ist, wenn q 1 ist 
' 1 Se ^Idung des Anspruchs 1, dadurch gekennzeichnet daB die genannte kat.on.sche 
io Verbindung ein ethoxyliertes, kationisches Monoaminist. 

3. Die Verbindung des Anspruchs 2, dadurch gekennzeichnet daB ein Rest R Methyl ist, una zwei 

R ^ R Di?Ve d ^ Ss h pmchs 3, dadurch gekennzeichnet daB m 0 ist und n wenigstens 15 ist 
5 ofe Sndung des Anspruchs 1, dadurch gekennzeichnet, daB- die genannte katiomsche 

is Verbindung ein ethoxyliertes, kationisches Diamin ist , nB i.« aiu,^ \<* 

6. Die Verbindung des Anspruchs 5, dadurch gekennzeichnet daB R ^ 6 -Alkyten }*> 
7 Die Verbindung des Anspruchs 6, dadurch gekennzeichnet, daB R 1 Hexamethylen ist 
8. Se !*^Xr*. Anspruchs 1, dadurch gekennzeichnet daB die genannte katiomsche 
Verbindung ein ethoxyliertes, kationisches Polyamin ist ....... r « aii^i 

20 9? Die Verbindung des Anspruchs 8, dadurch gekennzeichnet daB R em substituierte C^-Alkyl-, 

Hydroxyalkyl- oder Arylgruppe ist; A 1 



25 



0 

B 



ist; 



i 

H 



30 und P Q 3 ^ v^£ indung eines d er Anspruche 5 bis 9, dadurch gekennzeichnet daB jeder Rest R 2 Methyl 

oder der Rest — L— X ist und jeder Rest R 3 Methyl ist m 

13. Die Verbindung eines der Anspruche 5 bis 10, dadurch gekennzeichnet, daB M 1 und jeder Rest M 

eine N*~Gruppe bedeuten. . 
35 12. Die Verbindung des Anspruchs 1, dadurch gekennzeichnet daB die genannte katiomsche 

Verbindung ein ethoxyliertes, kationisches Polymer ist. - 
13 Die Verbindung des Anspruchs 12, dadurch gekennzeichnet daB das genannte Skelett ausxier 
Gruppe ausgewahlt ist, die aus den Polyurethanen, den Polyesteren, den Polyethern, den Polyamiden, den 
Polyimiden, den Polyacrylgten, den Polyacrylamiden, den Polyvinylethern, den Polyalkylenen, den 
40 Polyalkylarylenen, den Polyalkyleniminen, den Polyvinylaminen, den Polyallylaminen, den Polydiallyh 
aminen, den Polyvinylpyridinen, den Polyaminotriazoien, Polyvinylalkohol, den Aminopolyureylenen, und 

Gemischen ^^^^^ M der An spruche 12—13, dadurch gekennzeichnet daB das VerhSltnis von M- 
Gruppen zuX-Gruppen 2:1 bis 1:10 getragt _ _^ . , - 

45 15. Die Verbindung eines der AnsprOche 12—14, dadurch gekennzeichnet, daB Einheiten des Gruppen 
M und L— X enthaltenden Polymers 50 bis 100% des Polymers ausmachen. 

16. Die Verbindung eines der Anspruche 12—15, dadurch gekennzeichnet, daB die Zahl der M- und 

L— X-Gruppen jeweils 3 bis 40 betr§gt , 

17 Die Verbindung eines der Anspruche 5-16, dadurch gekennzeichnet daB m und n solche Zahlen 
so sind daB der Rest — (CH 2 CH 2 0) n — wenigstens 85 Gew.-% des genannten Polyoxyalkylenrestes ausmacht 
18. Die Verbindung eines der AnsprOche 5—17, dadurch gekennzeichnet daB m 0 ist, und n wenigstens 

*%. Die Verbindung eines der AnsprOche 5—18, dadurch gekennzeichnet, daB X H oder Methylether 
bedeutet 

ss 20. Die Verbindung des Anspruchs 12, dadurch gekennzeichnet, daB das genannte Polymer Einheiten 
enthalt, weiche aus jenen der Formeln I, II und III: 

r r4 



u 



(R 5 ) k -f( C 3 H 6 0) m< CH 2 CH 2 0) n> X 
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10 



r ( ? 6) 2 , 1 

" R 7 1 



(R 5 ) k -[<C 3 H 6 0) 1B (CH 2 CH 2 0) n ]-X 



III 



ausgewihlt sind, worin A 1 



25 



30 



0 0 0 0 0 

-NC-, -CN-. -CO-, -OC- Oder -C- 1st ; 

x o oder 1 ist; R H oder <U-A. Joder 

SS^^^Stt 2S&« sind, 1st; fa,, x 1 ist, R * 

ausgenommen, wenn A 1 

0 

I 

* oder -<0R 8 >,- oder — OR 8 — ist. vorausgeset* da, Rein 0-0- oder N-O-Bindungen m,t * gebi.det 
sind, und R 8 -R 5 — <st ausgenommen, wenn A 

0 

35 B 

h=r koine O— O- Oder O— N-Bindungen mit A' gebildet 
ist, oder-^O),- oder-tfO- ist, vorausgesetzt. daB ke.ne O-O o- 

sind; wenn x 0 ist, R 8 OR 

o 5 ft ro5 orOR 5 -. -NCR 5 -, -NCOR 5 -, -CNR 5 -, oder -0CNR 5 - ist. 

-(OR 8 ) -> -OR -i -COR 3 -, -OCR -, -Ojf» ♦ ft • |« IN 

v 'y ' y o o R0 R0 or 

Hydroxyalkyl, oder der Rest MCH 2 ) -A -HCH 2 ) 8 ist, worm 
- ~ -Alkylen oder Hydroxyalkyle" ist; X H, 



40 



SO 



o 

11 9 

-CR 9 — , 
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-tfodereinGemisc^^ 

Zahlen sind. daB der Rest -{CH.CH.O) - wemgstens w ue oder 4 ^ 2 2Q ist; 

ausmacht; m 0 bis 5 ist; n wen.gstens ;3 ist ; r I oder2 1 ^t.^ ntren und wenigstens 2 X-Gruppen 
und die Zahlen von u, v und w derart sind, daB wenigstens t n « 



m V ° r,i |? e Sie Verbindung des Anspruchs 20, dadurch gekennzeichnet daB A' 

0 0 

II II 
— NC— oder — CN- 

H H 
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1st- R 1 C^-Ce-Alkylen ist, R 2 -OR 8 - oder -(OR 8 ),- ist; R 3 -R 6 0- Oder -(R^),- ist; R* und R" jeweils 
Methyl sIt^Tr 6 C^-C-Alkylen ist; R 7 H oder Methyl ist; R 8 Ethylen ist; x H Oder Methyl «st kO Ist; und y 2 

b ' 8 22! We Verbindung des Anspruchs 12, dedurch gekennzeichnet, daB das genannte Polymer Einheiten 
s enthalt, welche aus jenen der Formeln IV, V und VI: 

(R ) 



to 



15 



20 1 1 

(A )j 



25 



45 



3 tfr< 



J ^" + -(R 4 ) 3 



v 



VI 



so ausgewahlt sind, worin A 1 

0 0 0 0 0 0 

-0-, -IJC-, -NC0-. -CNC-, -CN-. -0CN- 

35 R R R R R 

0 0 o J 

-0C-, -0CO-, -CO-, oder -NCN- ist. 
* . RR 



RHoder^-AIMod^^ 

mS Y _j/D uni /ru CH n> 1—X ist. oder zwei Reste R 3 gemeinsam den Rest — (CH 2 ) r — A z — (CH 2 ).— 

R^C-cf-Alky. oder-Hydroxyalky. ist, oderzwe, Reste 



r 4 gemeinsam den Rest ~(CH 2 ) r -~A 2 -<CH 2 ) B - bilden; 

0 

so II 

XH, — CR 5 — , 



Gm 23* D^VerWndung des Anspruchs 22, dadurch gekennzeichnet, daB A 1 

0 O CH 3 

60 1 II I 

—CQ— Oder -O- ist; R 1 -CH 2 CH— oder _CH 2 C-ist; 

H I I 



jeder Rest R 4 Methyl ist; 
65 X H oder Methyl ist; und k 0 ist. 
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' * to MM *- * *— ■» »* -»* — > — " 3 

" it* V«U^m d. Anspn.* « M« ^n^n* d« « NH- ■— 

enthalt, die aus jenen der Formeln VII, VIII und IX: 



to 



r, ( ? 2)d l 

L VII 



-U -1; 




(R 3 ) k -!(C 3 H 6 0) o (CH 2 CH 2 0) n ]-X 
VIII 



15 




IX 



(R 3 )rt(C3H 6 0) m (CH 2 CH 2 0) n ]-X 



2a 



* HYdrOXya,ky ' en ' A,tenY,en ' 

25 mSm W P eln IT- oder N-Zentrum rat; X H, 

— CR 4 — , 



30 od er Gemische davon. 1st, worin R 4 ^A^ ^aHj. J* -^SR' 

^6?st,wennM'furNsteht;e2i^wennM'f U rN ^^'^^J^s 85 Gew.-% des Restes 
und n solche Zahlen sind, daft der _ Rest -^^kSSm 3 1st und die Zahlenvonx,y undzderart 

35 ^[(CHeOJCHaCHaO)^ ausmacht; "'i^^N^Srund^ig'lsw 2 X-Gruppan vorliegen. 
^Di^^ g^lchne, d!i * ■* I— * 

•""St Oh Verbindung dea Ansprucha 12, dadurch gekennzeichnet. da* ds genannte Polymer Einhe,ten 
enthSIt, die aus jenen der Formeln X und XL 



45 



SO 



(CH 2 ) y (CH. 




u 



(R 2 ) k -^ C 3 H 6°) m (CH 2 CH 2 0) n> X 



55 




<CH 2 ) (CH 2 . 

* (ch 2 )7 



50 




N 




Nr 3 ). 



XI 
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. . sinir_> Aiin/i nrier Hvdroxvalkvl, Oder der Rest — {R 2 ) k — l(C3HaO) ra (CH 2 CH 2 0) ll l— -X 

SSESs^^ de " Rest -< ch ^-^ ch ^ bi,den ' w od - 

— CHj— ist;XH, 
5 -CR 4 . 



I 
O 



,o -tf.oderGemischedavon.ist^ 

iahlen sind, daB der Rest HBWIr ' " L2^S r ^JEfflSS^^ 

. *T«e1S^^ gekennzeicnnet. deB R 1 Methyl is* keder Rest R 3 

Met S' £ KMtafMi 29-30. dadurch gekenrueichnet, daB v 0 ist und u 3 bis40 1st 
S Die Verbindung eines der Anspruche 20-31. dadurch gekennze.chnet, daB m 0 .st, und n 

vwnigrtens 12 ist. gekennzeichnet, daB sie enthalt: 

20 5 f GeSTws 7B Gew -% Gew.-% eines nichtionischen, eines ampholytischen zw.ttenon.schen 
oder teuonischen Detergens-grenzflachenaktiven Mittels, Oder von Gemischen davon, und 
^JSSSEWiB 2w,% der genannten MppMm 'Verbindung *>g»> 1-32. 

34 Die Zusammensetzung des Anspruchs 33, dadurch gekennze.chnet. daB sie 0.1 Gew.-% bis 10 

^ lo^Iusammenl^ 33-35. dadurch gekennzeichnet daB das genannte 

Deteraera^renzflachenaktive Mittel aus der Gruppe ausgewahlt ist. die aus mcht.omschen grenzflachen- 

bis 80 Gew.-% eines Detergensgeruststoffes enthalt. 



Revendicattons 



35 



R 2 

R - N - L - X 

* 2 
R* 



45 



(2) les diamines cationiques ethoxylees de formule: 



X-l-^-L-X R 2 4-RV + -« 2 



50 



55 



II ILL 
ii Ml 
X X XXX 

ou 

(R 3 ) d ( R ) 3 d 

I? a 1 «2 2 

(x-L-) 2 -« z -R Y"R 

R 2 



* formulea dans lesquelles M 1 est un groupe N* ou N; chaque M 2 est un groupe N* ou N et I'un au moins des 
M 2 est un groupe N + ; 



55 
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(3) les polyamines cationiques ethoxylees de formula: 



R 4 - C(A 1 ) 0 - (R 5 ) t " t ' L " X1 



« 1 R 2 



,4) des po.ymeres cationiques ethoxyl& ^t^lZTcZZ^ £ SmXwSSSi 

X au squelette de polymere; et 
(5)* leurs melanges, oCi A est 

o o o o i o 0 0 0,0 

-NC-, -NC0-. -NCM-. -CN-, -0CN-, -CO- -0C0-. -0C-, -CNC- oou 0-; 
R R R R R R * 

, ib. i on r c • R 1 est un groupe alkylene, hydroxyalkylene. 

r est H ou un groupe alkyle ou hydroxyalkyle en C-C*, R Cr-C,comportantde2 a 
M alcSytene. ar^lf ne ou alkylarylene en Cr-C». 8™^$ ffiS; cSaqueVSt un groupe alkyle 
20 !o mo ffs oxyalkylene, a condition qu'aucune haison ^^^J?*, men ? ensemble le groupement 
ou hydroxyalkyle en C-C* la ^^J^Z^hJI r 3 egal a 1 ou 2. s est egal a 1 ou 2 et r + 8 
LjcZ \ _A 2 — (CH,),— , dans lequel A* est— O— ou— CH^, r^ eg en c,— C«, un groupe benzyle, le 
i 3 ou ^cheque R 3 est un groupe a le group ement 

est egai a o ' . r3 ou Dien un R et « romioi allfulllrl< u ftU bstitue en 



25 



30 



35 



40 



45 



50 



ZS'^P^a^ de 2 Y a 20 motifs 

orfky^ ou un «P« «g5*J s ^ t ^; X eSun groupe non ionique 

°"XL B a condition qu'aucune liaison 0—0 o"""^ "* "V ou ester ou ether hydroxyalkylique. et 
^fSans le group" constitue par H, les groupes alkyle en Cr-C, ou este - ou ^ ^ y |ky|6ne 

des nombres tels que le groupement "-g^OJjP). ™ rsque M * est N; nest au moms egal S 12 pour 

hydroxyalkyle ou aryle; A 1 est 



O 

II 

— CN— ; 

I 



55 



55 



H o2 ^ 

In I. -evnndfcainn 1. cn^e en ce que to compost Ctoninu. eat nn ptfymh, 

3S5T KSSBE A«CSS5UW. - - 
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DolvalMftne-imines, les polyvinylamines, les polyallylamines, les polydiallylamines, les p^nylpiridines. 

K&iazolW les £.y(a.coo. vinylique), ^SSTSKS^^^ -pport des 
14 Compost selon Tune quelconque des revendications 12—13, caractense en ce que i» ,o kk 

5 revendications 12-14, caracterise en ce que les motifs du 

5 poiymer^conSnant des groupes M et L-X constituent la £ *^ *P^ M que le nombre de 
16 Compose selon I'une quelconque des revendications 12—15, caractense en ce que .» 

^Tcl^oJ^^ <* racteris6 en 08 < u ° m T d , es 

» nomlms^ au molns 85% 60 ^ du groupement po,y * 

^Compose selon I'une quelconque des revendications 5-17. caracterise en ce que m est nul et n est 

3U "SoStii Lon I'une quelconque des revendications 5-18. caracterise en ce que X est H ou un 

" ^ m c?mpo U se'se.on la ravendication 1 2, caracterise en ce que le polymere comprend des motifs choisis 
parmi ceux de formules I, II et II: 



20 



25 



30 



R 4 - 

A 1 ),-** - N + - R? 



I 



r ( r } 2 1 

j-fA 1 -R 1 - A 1 ),-** -N + -R 3 -[ 



u 



{R 5 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 
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dans lesquelles A est 



II 



R 1 - A 1 ) 



- R' 



R 7 1 
. C - R 3 4— 

I X 



(R 5 ) |c -[(C 3 H 6 0) |n (CH 2 CH 2 0) n ]-X 



III 



0 

II 



s 



oo q 

H II Jj 

-NC-, -CN-, -CO-, -0C- ou-C-; 
R R 



x est nu, ou eg, a 1; R est H ou ffl ^^^TX^^^" TOSS 
hydroxyalkyiene. aWnylene, ^oa^l|ne ary &ne ^,3^ condrtion^/aucune liaison O—O ou 
oxyalkylene en C-C, comportant de 2 "0 motifs °^"cy^ < A , est 

0-N ne soit formee avec A ; lorsque x est egal a 1, R est , saui h 



O 

II 



60 ou est — (0R 8 )y— ou -OR 5 -, a conditon qu'aucune liaison 
— R 8 — , sauf lorsque A 1 est 



O—O ou 0 — N ne ce forme avec A 1 , et R* est 



65 



42 
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ou est-<R 9 0) y -ou-R 9 0-, a condition qu'aucune ha,3on 0-0 O-N 
est mil, R 2 est 

* ^5 M ro5 ncor 5 . -CNR -» -OCNR 

-<* 5 - -f- f- -f - 1 - T » 

„ R. R* est un groupi ~ J^rt^W^^^'^ ~. 

-<CH X-A 2 -(CH a ).-, dans lequel A est -O- ou sr- 



^CH 2 ) r -AMCH a ).-,danslequeU 
hydroxyalkylene en fV-C,; X est H, 



rs 



O 
— CR 9 , 



ou un melange de ceux-ci. ou R 9 est un «^ ( %" h S?ffi^« en poids du 
" m et n s£n?deTombres tela que le 9^P eme "\^ H ^f n esSu moins egal a 3; r est egal a 1 ou 2 
So e upe-ent-llC3H 6 0) JCJJgtfUj J J JESSES! 2 a'ao'les nombres de u, de v et de w sont teis 
I est egal a 1 ou 2 et r + s est egal fc 3 ou JJJ" x 

0 0 

g n 

NC — ou — CN — ; 

30 H H 

_ir,R«* _• R 3 est — R s 0— ou — (R 8 0) y — ; R 4 et R 6 

«. est un groupe ^eT^ ^ ^ " 

sontchacun un groupe methyle, R est un gro v t vajeur de 2 ^ 12 . 

* un r<sr 8 e^ - que ,e po,vm6re comprend 

parmi ceux de formules IV, V et VI: 



40 



(A 1 ), 



3/-N + J (R 2 ) Ic -[(C 3 H 6 0) ffl (CH 2 CH 2 0) n ]-X 




50 
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50 




-tfi 



(R 2 ) k -C(C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 

V 
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dans lesquelles A 1 est 
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o o 0 0 0 o 

.»?-. A.. \. -Jf 



R 



10 



8 8 I J M . 

-0C-, -0C0-, -CO-, ou -NCN-; 

R R 



R est H ou un groupe ajcyje ou MgW ^X*™ 

^alkyle ou hydroxyalkyle en C,-C 4 , ^^T^^^^^^' cha « ue # 
fcrSSWn5£!tt"£& ou d8 d n e S u^ ^ent ensemUe ,e g—t 
20 _<CH 2 ) r — A 2 — <CH 2 ) 8 — ; X est H, 



0 

— CR 6 , 



■ 

25 — R' ou un melange de ceux^i ou R s est un groupe alkyle ^SSSSS^ 

esVegal a 1 ou 0; m et n sont des no-^ te.s Que^a 9^^^ a 3; r est 

SK!? *2 8 l^^SiS^SS^i S VE nombres de u, de v et de w tela cull y ait au 

- ^SSKE S SS^aBSa- en ce o,e A 1 est 




CH 3 

I 1 
4w_, -CO- ou -O-: R 1 est -CH 2 CH- ou -CH 2 C-; 

H 

" * " » SUE S» l.1Lndl»«on 1 2. MHi an oo que Is polymer* compcand det motlta choisis 
parmi ceux de formuies VII, VIII et IX 



45 



— t(r - f -yr- 

L VII 




C 3 H 6 0) m (CH 2 CH 2 0) n ]-X 



VIII 



50 



r . (f >.l 

(R 1 - H'l J 



ss 



(R 3 ) k - C(C 3 H 6 0) m (CH 2 CH 2 0) n ] - X 
IX 



60 



65 



dans leases R' eat un groupe aikylene J^^^ffiSS 
alkylate en Ca-C» ou un groupemen ^Ku« aE hydroxyalkyle en C-C* ou 
ft condition qu«auoune liataon o-J Im ^ £my , R nyomx^alkylene. alcenylene. 
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• as% en poids du groupement 



TO 



parmiceuxdeformulesXetXl 



J5 



20 




(CH 2 ) y 




(R 2 ) k -t(C 3 H 6 0) o (CH 2 CH 2 0) n 3-X 



25 



30 




35 



XI 



50 



r ou ie groupement 

dans lesquel.es R 1 - « ^Vu^ ^'^B^^XrX^ 
<0 MR*)k^C 9 H 6 0JJCH 2 CH 2 0)„HX. R est ung v ^ ^^,8 en< Cj-jV oudeux 

alkylarvlene en C-Caj cheque d p ans , eqU el A est O ou -CH*-. X est h, 

ensemble le groupement _<CH a )r^«'"»'-' 

— CR 4 , 

I 

45 O 

.. • r _r • it est 6aala 1 ou 0; m et n 
«a R 4 est un groupe alkyle ou hydroxyalkyle en c,-^*. * <* ment 
-R'ouleursme.ang^ 

*E EfS I une valeur de 0 a 5; n est au gjfj et a 0 lorsque x est egal 

— l(C 3 H 6 0) n ,(CH 2 CH 2 O) m ^ a j lorsque xesxes ^ groupes X. 

est au moins egal a 12 ; cgracteris^ en ce qu'etle comprend: am _ nolvte( zwitterionique ou 

33.compos.t,0 7 ndetergente,«^ d6tergent non lonl< , U e. ampholyte, 

65 compos6 cationique. 
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° U VcSSE-on rune que.conque des revendications 33-^6. caracterise en ce qu'el.e comprend en 
outre de 0 a 80% en poids d'un adjuvant de detergence. 
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